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DERIVATION OF THE GENERALIZED, AVERAGE EUCLIDEAN
DISTANCE FUNCTION FOR THE PDI MODEL

INTRODUCTION

Research has demonstrated spatial density (or crowding) to be a significant stressor in

animal and human populations (Galle, Grove, and McPherson, 1972; Baum and Epstein, 1975).

In previous papers, the author formulated and tested a mathematical model and methodology for

measuring discrete spatial density in human populations (O'Brien (1989, 1990a, 1990b)). The

model, called the population density index (PDI) model, was demonstrated to provide a more

accurate and flexible approach for discrete spatial density measurement than the conventional

formulation. The traditional approach to measuring human physical density involves two

parameters: the number of persons (n) and the geometric area (A) in which the persons dwell.

The equation D = n/A serves as the conceptual and computational definition for "density,"
"congestion," "population density," or "physical crowding," each term used interchangeably. In

contrast, the PDI model is based on three parameters: n, A, and inter-object distance. The

derivation of the PDI model metrics is patterned on the "square-root law" of average distances

used in the physical sciences. The capability to model inter-object distance within a defined

geometric plane is a significant enhancement to discrete spatial density measurement. In O'Brien

(1991a), the PDI model was generalized to any finite number of density points (i.e., people).

The motivation for developing the PDI formula and model was the need to be able to

measure crowding among people from variable spatial configurations such as in a typical

dynamic workplace environment. The conventional density model assumes that a static

description is adequate without taking into account the way in which people use an environment

over time.

The PDI model has been used at the Naval Undersea Warfare Center (NUWC) Division,

Newport, for density measurement (O'Brien and Kanter, 1988; Kanter and O'Brien, 1989a;

1989b) in submarine attack center concept of operations experiments (Wallin, 1987). Practical

applications of the PDI model resulting from research at NUWC have been documented for a

variety of disciplines in several U.S. patent applications (O'Brien, 1991c, 1991d, 1991e, 19910.

The purpose of this report is to provide a more rigorous derivation of the PDI model than

currently exists. The basis of the PDI model is the distance function in Euclidean space. All of
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the measures in the model are related to distance. Thus, an attempt is made to characterize the
PDI distance function in R2 (two-dimensional Euclidean space).

DERIVATION OF THE DISTANCE FUNCTION

GENERAL CASE LATTICES

The notation and structure of this section is patterned on Morrey (1962, Chapter 8, "The
Definite Integral"), where the theory of area and concept of functional uniform continuity are
developed in detail. Also, the ideas of inner and outer areas of bounded sets and the idea of a
planar figure developed in Morrey are germane to the present development.

In the X-Y Euclidean plane (quadrant I) of figure 1, any two consecutive abscissa

(horizontal) or ordinate (vertical) points (denoted by a large dot -) are assumed to be equidistant

with interpoint spacing parameter 8. That is, the directed distances of the collinear point pairs

(PIP2) = [(xk, Y),(Xk+1, y/)] and (P3P4) = [(Xm, yj) (xm, Yj+I)] are

FPP2 =Ixk+1 - xJS
(1)

3P4 = frj+ - yjl=

where Xk is a representative abscissa and yj is a representative ordinate; (xk, yj) > 0. Generally,
xk, yj will not be lattice (integer) points. In this report the units of the interpoint distance

parameter 8 for human populations are assumed to be feet (8 > 1).

The interior rectangular lattice shown in figure 1 consists of n (a nonprime number) finite
points arranged uniformly with R row (horizontal) and C column (vertical ) points such that
n = RC (n.> 2). The selection of an RC configuration and the computation of 8 are explained in

appendix A.
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Figure 1. General Case Latnce

For a representative region S bounded by the nonnegative curves (see figure 1)

fA(x) = (j +1)YIC
(2)

gA(x)-" jYIC, gA(x) < fA(x),

kX/R~x< (k+I)X/R, 0< k<R-1,0 ;j <C-l,

the area A(S) is defined as

(k+l )XIR

A(S)=J= [fA(x) - gA(x)]dx,
kXR

= XY/RC = A/n, 
(3)
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which is seen to be a rectangle. For human populations with feet as the linear units, the
restriction will be placed on the value of A/n; viz., A a n. When A = n, the RC rectangular or
square uniform discrete distribution is referred to as a "unit lattice"; otherwise, the homogeneous
distribution of points is called a "nonunit lattice." The distinction will be understood in context.
Each such rectangle will be obtained by dividing the total study area n[A(s)] into n = RC
partitioned rectangles each, with area given by equation (3).

The connected density points in each of the horizontal and vertical intervals are defined
by relations (or multiple-valued discrete constant functions):

f(R)= X = (R-1)8 + p, p> 0 ,
(4)

f(C)= Y = (C-1)8 + q, q>0.

Equations (4) indicate that each X or Y interval consists of two components: the length of the
density points segment [(R - 1)8 or (C - 1)8] and an excess factor (p or q). The region outside the
perimeter of the uniform point arrangement [equal to A - (R - i)(C - 1A)82 is required to

accommodate environmental objects (furniture, equipment, displays, etc.). Each of the CX
intervals and RY intervals is defined by the constant functions in equations (4). The interval X
will be partitioned into R subintervals, each subpartition of which will have the length shown in
figure 1, and Y will be similarly divided and have the length shown in figure 1.

The derivation of the coordinate system for the general-case lattice will allow a precise
graph to be drawn of any uniform rectangular distribution on a rectangular Cartesian X-Y
coordinate system such that the interior RC lattice is contained within the XY exterior region.
The coordinates of the density points derived from equation (4) will be generated by

xk=Ptf 2+(k-l)8, 1 <k<R,
(5)

yj =q/2 + (j- 1)8, l j C.

Then, the coordinate system for the general case will be defined as

(Xk, Yj)f[(xl, YI (x2, YIl-., (xk, Yj .. (xR, YC)]

4(R - 1)8,1+(C- 1)
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The coordinate systemof equation (6) applies to either a unit or nonunit lattice because it is

derived from the general case. An example of the use of equation (6) is depicted in figure 2.

The coordinates were generated from the following assumptions: n = 6; R = 3, C = 2 (from

equation(A-4)inappendixA);A=XH Yf=i16x6;p 2 = 4,q/2 = 1 (from(4));8=4(from

equation (A-5) in appendix A). Then the coordinate points are generated by k = 4 + 4 (k -1);

yj= 1 +40- 1). Theplot points are obtained from all k xj combinations (k =1,2, 3;j =1,2).

Y
6

5 pp
4

3 8=4
2

8=4
0

0 2 4 6 a 10 12 14 16 X

Figure 2. Example of General Case PDI Graph

SPECIAL CASE LATTICES

Each density point (-) is now assumed to be the centroid (center of mass) bounded by its

respective planar region (see figure 3). Let a representative region be called S. The area of S

can be determined by first defining the nonnegative curves as the boundaries of S:

fB) (j + 1),
(7)

gB(X) A IS gB(X) < fB(X),

k85x5<k+1)8, 0<5k R-1, 0<j<C-1.

The special case of equation (7) can be derived from equation (2) by assuming that

8 = p = q = X/R = Y/C in equation (4) of the general case (i.e., proportionate commensurability

between the dimensions of the outer and inner rectangular areas).
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The area of S is then found by integrating between the curves fl(x) and g.(x) in the x

interval, and applying the Fundamental Theorem of Calculus:

A(S) [fB(x) - gB(x)]dx=8, 8 .

k8

This is intuitively the area of a square figure. The figure will be obtained by dividing the

total area n[A(S) ] into n = RC partitions after determining which lattice configuration will

accommodate best the n points into a rectangular configuration with associated interpoint spacing

parameter 8 (see appendix A). Note that for commensurate (unit or nonunit) lattices, the

interpoint spacing parameter is related to the region in equation (8).

*1.8 28 3s ... k8 (W+ 18 ... X

0 0-

38

Y3x. ... x X

X1 X2 X(3 .. Xk  ... XIF

Figure 3. Special Case Latice
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Ben (1969, Vol.11, chapter 8, section 8, "Centroids of Plane Regions and Curves") gives
the following definitional formulas for determining the coordinate points (xk, yj) of the centroid
in region S:

f x [fB(x) - £B(x)Idx

(xk = Yj): Xk = I i 8(2k + 1)
(k+1)8 2

J [fB(x) - gB(x)Jdx

k&
(9)

(k+i)8 [fx)-gB)]X

f i1/2[j)2 BX2 S(2j + 1)
(xr,Yj):-Yj = k 1-

I [ffB(x) - gB(x)]dx

Here, (xk, yj) represents the rule for locating all and every density point (centroid) in the entire
XY area, given concisely as

= [(xI, YA (x2, YiA (x3 , YA -. , (Xk, YI),

=([an, a2], [3&2, &], [5812, &.2]11..., [8(2R - 1lY2, an] , (10)

8/ 62], ... , [8(2R - 112, 3 an],

1l5k:-,R, 1:5j:5C.
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The coordinate system of equation (10) applies to unit lattices and commensurate nonunit
lattices. Figure 4 is an example of equation (10) applied to a 3 x 2 unit lattice (8 = 1 from

equation (A-5) in appendix A). Note that x/R = Y/C= p =q = 8 = -4X-/-RC = I because all unit

lattices are commensurate. The graph is plotted from equation (10) by Xk = k - 0.5;

yj=j -0.5 (k= 1,2,3; j = 1,2).

y 8 28 38Y 25

3/2

1/2

0

0 1/2 3/2 5/2 X

Figure 4. Example of Special Case PDI Graph (Unit Lattice)

Figure 5 is an example of a graph for a nonunit commensurate lattice with n =15 points within

area of 40 ftx 24 ft. Note that X/R = Y/C = p = q = 8 =XYRC = 8. Plot points are generated from

equation (10): xk = 4 + 8(k - 1); yj = 4 + 8( - 1).

8
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Figure 5. Example of Special Case PDI Graph (Commensurate Nonunit Lattice)

GENERALIZED DISTANCE FUNCTION IN A LATTICE

Since the coordinate points in the PDI lattice can now be specified completely, the PDI
"exact" and "approximate" distance formulas can be derived (O'Brien, 1990b, 1991b). Here is

derived the generalized, Euclidean distance formula for any PDI lattice (nonunit lattice and

thereby the umit ltdcic! as a special case) and any nonuniform distribution. First shown is the

derivation for a lattice using the general case notation system. The derivation applies equally to

the special case by assuming commensurability.

Let any density point in the X-Y plane be called (xk, yj) and let a second distinct point be
called (xk+i , yj+ /). Then, from equation (6),

(xk, Yj) = (p/2+ (k- l)8,q/2+(j- )),
(11)

(xk+i,Y+/) = (p/2 +(k+i- )8, q2 +(j+/-I)8)

1<k<R- 1, 1 j <C-I,

9



2 : k+i R, 2 5j+/: C.

Bers (1969, Vol. I) shows that the classical Pythagorean distance formula for any two

points in a Cartesian plane can generally be derived from the integral calculus arc length formula,

given for our notation as

xk+j
L=J W-l + [f'(x)]2 dx. (12)

Xk

The quantity f (x) is the first derivative of the function f(x), taken to be a generalized single-

valued relation for two points in a Euclidean X-Y plane specified by the first degree equation

f(x) = a + bx, for the slope intercept a and linear slope b.

Since f'(x) d[f(x)] = Dx(a + bx) =b, the constant slope of the points in equation (11)
dx

can be defined as b = yj+/ y - . Then,
Xk+i - Xk 8i

L= JI+(i dx,
Xk

(13)

= 8V12+2,

which is seen to be of the form for the standard bivariate Pythagorean theorem scaled by a

constant:

L = 84/ (Xk+i - Xk) 2 + (yj+/ - yj)2  (14)

Bers (1969, Vol. I, p. 279) terms equation (12) the "length formula." It may also be

viewed as an average -- the average length of one pair of points. The length (distance) between

any one pair of points in the uniform RC lattice can be generalized to an average among all

possible pairs of RC points since each point pair defines a simple linear function each of which

possesses a piecewise continuous first derivative. The average pair-to-pair distance, summed

over all pairs of points, will be the average of all the line-to-line curves (total length), since the
connected graph defines a multiple-valued relation (Bers, 1969, Vol. I, page 279). That is, the
uniform average distance in the total lattice is

10



- k-ji (15)
d=C(n,2)

where

(RC)! n(n - 1) (n2) (16)
C(n2) 2 C - 2 )! 2

is the combinatorial expression specifying the total number of nonredundant pairwise-connected

lines from n nodes and the exact summation index limits are given in equation (11). The uniform

lattice distance equation (15) can be further expressed in a more computational convenient form

as

(17)

where 8 is given in appendix A andA is the unit lattice average distance, which has been

derived in O'Brien (1991a) as

127.1 (R- i) (C- j),02 + R(R2 + C2 - 2)
Aff i=1 fi (18)

3(RC)(RC- 1)

where R is the number of horizontal points in each row of the unit lattice, C is the number of

vertical points in each column of the unit lattice, and RC is the total number of density points in

the unit lattice.

An accurate approximation to equation (18) exists when n is not small. This relation is

derived under the assumption that there is a continuous uniform distribution within a rectangular

plane. The objective is to find the average distance between any two randomly selected points of

a convex set. The approximation formula* (Santalo, 1976, formula 4.18, page 49) is as follows:

&3 + _2+d(3 A +.t2I In) (R +2 In(C.±d)]) (19)15C2  R2 C2 R2  2 R C R (9

The author gratefully acknowledges an anonymous referee of The American Mathematical Monthly for
suggesting equation (19) (in comespondence related to O'Brien, 1990c).
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where d = fR 2 + C2 and In is the natural logarithm operator.

Calculations have shown equation (19) to be a good approximation to equation (18). For

example, for n under 100, the maximum discrepancy is less than 10 percent. Equation (19) is an

interesting example where a continuous distribution relation is applied to a discrete distribution

to obtain an approximation to the latter. In the limiting case, as RC approaches infinity, the

difference between equations (18) and (19) approaches zero.

In conclusion, for any finite, discrete, uniform distribution with distance between any two

points 8, the generalized average Euclidean distance in any PDI lattice among all possible pairs

of RC points will bed = 8Z or 8A' - d. If a unit lattice k5 = 1), then d = A or A' - d. Selected

values of A calculated from equation (18) are given in appendix B for all RC configurations

from R H C =2 H 2 to R H C= 100 H 100 (n = 10,000 density points).

GENERALIZED DISTANCE FUNCTION IN A NONLATTICE

Here, density points can fall anywhere within the X-Y geometric area, subject to

restrictions specified earlier. The average Euclidean distance is calculated by equation (15) from

known coordinate points as

yfx xj)2 +(yi- yj)2

C(n,2) (20)

where (xi, yi), (xj, yj) (i = 1,2, ..., n;j = 1,2, ..., n) denote the coordinate locations for the density
points (n > 1) within the rectangular study area X H Y with arbitrary origin 0. Equation (20) is

the form used for calculating the population density measure of observed density points (i.e.,

PDIct, defined below in equation (29)).

An approximation to equation (20) is useful because exact (xi, yi), (xj, yj) coordinates

cannot always be obtained. Recently, O'Brien (1991b) derived an approximation PDI method by

assuming knowledge of the relative location of the density objects when (xi, yi), (xj, yj) data were

unavailable.

If one assumes that the study area A = X H Y has been partitioned into n = RC rectangles,

each with subarea given by equation (3), then the following abbreviated calculation routines can

be derived.

12



Define a cell density measure,

Djk = njk/Ajk, (21)

where njk is the number of objects observed to be within each of the subareas
Ajk=An(j 1,2, ... ,R;k=1, 2,...,C), 0<njk 5Ajk,0<Djk<1. Then, define a cell

indicator variable I:

I = ifDjk= 0, (22)
Ak1 0 ifDjk=O.

Let

L Ijk nD m~n,k=1 j=l123

where D = n/A is obtained from equation (21) as an average cell density with weights spread
R C

over all cells; i.e., D = I I Djk n-1 . The measure m represents the total number of RC
k=1 j=1

partitions occupied by at least one object. In practice, njk is taken as the smallest integer value.

Likewise, m is taken to be the largest integer value.

Hence, equation (17) can be redefined to give the following approximation to equation

(20):

d" = 'effA, (24)

where

kffi = =1 1i) ~~ / l 8'eff < D1l r  (25)'eff LI mmj 1:='f : -

8 'eff is obtained from equation (21) as an average cell density with weights spread over only the

m occupied cells. The limits of equation (24) follow immediately by substituting the lower and

upper limits of m given in equation (23); viz., A < d' < A Y"n. Noting that 1 < 8 < 7i (see

appendix A) and assuming, in practice, that 1 < 8'ff :5 8, it then follows that

dmax <d' dmin, (26)

13



where drin and dmax are, respectively, the lower and upper distance measures in the exact PDI

model (O'Brien, 1990b). The relationship of (26) translates directly into a proof of the bounds of

the approximate PDI measure (PDF act = m/d' = [Df'F ]/A); i.e.. PD act) is bounded by the

PDImin and PDImax relations defined in O'Brien (1990b) and in equations (27) and (28) below.

ALTERNATIVE DISTANCE MODELS

Thus far, the distance function has been derived for a rectangular configuration of points

by assuming a rectangular exterior region. Mathematically, there is good reason for doing this

because a square or rectangle can be drawn around any closed curve (Steinhaus, 1969).

Occasionally, the environment of interest may be modeled by curved configurations such

as ellipses or circles, the latter being the easier to work with. Circular distributions have two

advantages. First, for regions nearly square, a circle offers a more compact concentration of

points, which may provide more realistic bounds on the density measure for highly cluttered

environments. Second, any number n of points (including prime numbers) can be placed

uniformly on a circle of radius r with linear point-to-point distance d = 2r sin(180/n). Based on

this chord length measure, the author recently constructed a PDI model for discrete spatial

density for circular distributions (O'Brien, 1992).

14
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SELECTED PROOFS

PROOF THAT PDImin 5 PDIact r PDImax

First, a statement of the relationships involved in this proof is given as follows:

Lower bound: PDImin = -I- /F, (27)

Upper bound: PDIa = FY-J , (28)

Actual PDI: PDIact = .I- -,LI. (29)

The terms n, A,A, and dact (equivalent to equation (20)) are used here as defined in this report; 8

is defined in appendix A.

Now, to the proof. From the relationships of equations (27), (28), and (29), a formal

statement of the relationship to be proven is as follows:

A dact A (30)

To prove that equation (30) is a true statement, three assumptions are required:

dact, 8, and A are measured in linear units of feet, (31)

8>1, (32)

dact < 6A. (33)

The first assumption (31) is self-explanatory. The second assumption (32) is deemed

reasonable because it amounts to saying that if persons are positioned uniformly the head-to-head

distance (8) is about 1 foot. Although (32) would not be a reasonable assumption for areal units

of, say, square miles, (32) is reasonable when the areal units are square feel (See O'Brien,

1991f, for the finite "macro" PDI model when areal units are square miles.)

The third assumption (33) states that, for a given geometric area to be studied in a density

analysis, the actual clustering of the density points (i.e., people) in that area (with associated

density dact ) will not be greater than the maximum theoretical dispersion provided by the

15



relation A (equation (17)). The region outside 6A is assumed to contain physical objects such as

furniture, equipment, etc., making it unlikely that density points will be observed in that region.

Empirical evidence from Monte Carlo simulations in O'Brien (1989) is cited in support of (33).

In effect, (33) assumes that the persons are maximally dispersed in accord with the relation A.
Figure 6 describes the essential meaning of (33).

Y

4A

0 x

igure 6. Intuitive Justifi cation for Third Assumption

T'he formal proof of equation (30) can now be given in detail. The proof is presented in three
parts. The first part states

V A dact VA(34)

Simplifying and rearranging the terms of equation (34) gives the following relationship:

act :5 6,, (35)

which follows directly from (33).

16



The second part of the proof states that

1 r (36)

Simplifying and rearranging the terms of equation (36) gives the following relationship:

Z r dact. (37)

From (33) the following relationship can be established:

'=6, (38)

from which it can be deduced that

(39)

Since, by (32), it follows that 1/8 < 1, then it can be deduced that ra 1, from which it

follows thatA < dact.

The third part of the proof asserts that

A A "(40)

The relationship between the lower and upper limits of equation (40) follows necessarily from

the proofs given for equations (34) and (36) by the transitivity property of relations. It can be
readily seen that equation (40) reduces algebraically to 8 > 1, which follows directly from (32).

Thus, the statement of equation (30) has been shown to be true as derived from the stated

definitions and assumptions.

The proof that the approximate PDI formula is bounded by the minimum and maximum

bounds given in equations (27) and (28) follows from equation (26) and from the definition of

the approximate PDI measure.
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PROOFS FOR Seef

From O'Brien (1990b, equation(9)), Seff is defined as

(41)

The objective is to show that &ff > 1. Since A > 1, as proven from equation (36), equation

(41) follows.

The proof that 8 /Seff > 1 is as follows:

By definition, 8 eff = _ then, 8/&eff = 6A > 1, which follows because it reduces to
A dsct

> 2act, which was established previously in (33).

Because the quantity 8ef is a "pure number" (i.e., it has no dimensions because they cancel

out as in the above definition), it provides a pure measure of relative change in population density.

The reader may also note that in the approximation model 8'eff > I and &8!8'eff 1

follows from the derived limits given in equation (25) and the relationship given in equation (26).
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SUMMARY

This report has presented derivations of various distance functions that relate to the

author's three-parameter square-root model for measuring discrete spatial density in finite

populations. The model, called the Population Density Index (PDI) model, was developed to

capture dynamic density relations among persons within a naturalistic environment. An "exact"

model and an "approximate" model were presented.

The derivations related a generalized Euclidean distance function to the-fundamental
measures in the model (PDIact, the approximation measure PDI'act, their lower and upper

bounds, and the density rate indices 8eft and 8'eft ). Coordinate systems were derived for plotting

graphs of the PDI lattices and calculating the distance measures.

Also derived was the algorithm required to select a conformal lattice and the average

uniform distance among the lattice points based on the number of density points to be analyzed

within the reference quadrilateral area.

Average Euclidean distance values (A) were presented for unit lattices up to a

100 x 100 matrix. Using these values, researchers will be able to compute lower and upper

bounds of the PDI measures for up to 10,000 density objects.
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APPENDIX A
SELECTING A UNIT LATTICE AND INTERPOINT DISTANCE PARAMETER

DERIVATION OF THE ALGORITHM

In this appendix, the algorithm is presented for (1) determining a unique finite, discrete,

conformal RC lattice and (2) computing the average interpoint distance among the RC points.

To begin, it is assumed that n (sample size) and A = X H Y (the outer rectangular

geometric area) are known. If n is a prime number (ike 5 or 13 or 29), augment n by 1 before

determining the rectangular/square dimensions of the unit lattice. The derivation of the

algorithm for selecting an RC lattice is developed from concepts of number theory (Ore, 1967).

In particular, interest is centered on sets and subsets of composite numbers that can be expressed

as rectangular or square integers; i.e., positive (nonprime) integers that are two-integer products.

The value of n can be expressed in terms of the prime factors of the whole number:

r
n = I pjj, (A-1)

j=1

where Pj represents the jth prime number and aj is the number of occurrences of the jth prime
number of n. For example, composite 60 can be decomposed into P1a1P 2"2P 3 3 - 22 x 3 x 5.

Next, it is desired to derive the total number of possible RC (n = R H C) product configurations

of n in order to create the set of RC configurations; the latter will be a subset of the former. This

number can be derived as follows.

Let -r(n) represent the number of all possible configurations of a composite integer n.

Then it can be shown that this quantity is obtained from equation (A-i) by

r

z(n) =1 (aJ + 1). (A-2)j=1

For example, 60 can be partitioned into (2 +1)(1+1)2 = 12 two-integer products.

Next, the set of the r(n) configurations is examined to select only those nontrivial and/or

nonredundant configurations. Let 4(RC) represent the total number of nonredundant and

nontrivial R H C configurations for composite n, T(n) = 4D(RC). The trivial configurations are

those for which n = n x 1 or 1 x n, and the redundant configurations are the multiplicative,
commutative equivalents of R C; i.e., R H C = C H R (R > C) (e.g., 10 x 4 = 4 x 10). Then,
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c(n) - 2 + S (A-3)
2

where S =0 when n is a rectangular number, and S = 1 when n is a square number.* The set of

all such specified configurations is denoted P of size 4D(RC) = m; P = (R1 C1 , R2C2, ..., RiCi. ....

RmCm), (Ri > C,). For example, if n = 60, then 0(RC) = [(3 x 2 x 2) - 2 + 0]/2 = 5;

P = (30 x 2, 20 x 3, 15 x 4, 12 x 5, 10 x 6). Note that the trivial (60 x 1, 1 x 60) and redundant

commutative equivalent configurations (2 x 30, 3 x 20, 4 x 15, 5 x 12, 6 x 10) have been

eliminated from P. Likewise, for n =100, 4)(100) = C)(22 x 52) = [(3 x 3) - 2 + 1 )]/2 = 4;

Pf= {50x 2,25 x 4,20x 5, 10x 10).

Selection of a unique RC lattice with interpoint distance parameter 8 is accomplished by

the following guidelines.

Select the R H C lattice configuration (usually one) with dimensions most commensurate

with the exterior X x Y dimensions; i.e., the one for which X/Y - R/C is a minimum absolute

difference (X > Y, R > C). Determine the uniform interpoint spacing parameter

8 = fA7ii = VX=YR as defined in O'Brien (1990b, equation (3)). Next, test for conformity of
the dimensions of the selected lattice to the study area dimensions by the quantities (R - 1)8 and

(C - 1)8. If either of the R,C dimensions is nonconformal (i.e., (R - 1)8 > X or (C - 1)8 > Y),

then conform the lattice dimensions by adjusting 8 by the relation 8 = min[X/(R - 1), Y/(C - 1)] -

0.1. Finally, in the rarest of instances, when commensurability is achieved simultaneously by
more than one lattice configuration, the researcher should approximate 8 as above for each

configuration, and then the R H C configuration will be that associated with the maximum 8

value. If plural maxima 8 occur, select the R H C configuration associated with the smallest

value of A, given in appendix B.

The symbolic specification of the above guidelines can be stated as follows. Because the

desired discrete R H C lattice must be unique, the selection mechanism requires a complex

Equation (A-3) is not proven nor could a proof be found in the mathematical literature. Its correctness
seems intuitively obvious. For example, for a number to be square, it is necessary and sufficient that all exponents in
the prime factorization (equation (A-i)) be even (Ore, p. 42), which implies thatt'(n) is odd, as is 'r(n) - 2, but adding
1 (S) makes 0(RC) even. Finally, dividing by 2 eliminates the rectangular duplicates in T(n) + S - 2. The same logic
applies to rectangular numbers, thus completing the proof outline.
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two-step procedure. First, the following commensurability relation is determined from the

dimensions of A and each element of the set P:

RkCk= min Irex axiC-) (l~km). (A-4)

Then, based on equation (A-4) above and equation (4) in the main bod , of the text, 8 is

determined from one of the following four mutually exclusive and exhaustive conditions:

-n  ifk=landp>Oandq>0 (A-5)

min[ ( l.C- -0.1] ifk=Iandp<0orq<0 (A-6)
max { rin [(x- '--Y-)-0"I]) ifk> land,= 1 (A-7)

1:< I:k 12 :5k :5m R - I 'C k - 1

ain [A (RCh] if k> and/> I (A-8)

where p, q are defined in equation (4). In (A-5) through (A-8), 8 2 1 by definition. Also, it may

be proven that 8 < f7ii based on equation (4) where it can be deduced that (R - 1)8 < X,

(C - 1)8 < Y, and for commensurate lattices (8 < YfA", 6 = X/R = Y/C. This relationship places

.an upper bound on 8 that is important in t!, proofs and derivations of the text.

Figure A-1 summarizes the algorithm tor the RC !.ttice selection and computation of 8.

In summary, if k = 1; RkCk is the lattice selected from equation (A-4) and 8 is selected from

equation (A-5) or equation (A-6). If k > 1, 8 is selected from equation (A-7) and R H C is

selected as the lattice associated with the maximum 8 in equation (A-7). Finally, if (A-7)
provides a plurality of 8 values, then (A-8) is used, which selects the R/C/ (2 5/ k) lattice

associated with the smallest A value. Appendix B contains the requiredA values computed to

five decimal places. Note that for a unit lattice, or commensurate nonunit lattice, k = 1 and

equation (A-5) computes the correct 8. Hansen et al. (1953, Vol. I) provides an interesting

discussion of commensurate nonunit lattices related to a square-root law for distances in the field

of discrete finite-population sampling theory when equation (A-5) applies.

Thus, equations (A-4) through (A-8) provide a unique, conforming lattice with associated
interpoint distance parameter 8. A table of prime numbers and factorizations of composite

numbers is an indispensable tool for implementing equation (A-4). See Lehmer (1941, 1961) for

extensive tables and Abramowitz and Stegun (1964) for abbreviated tbles.
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These calculations assure that the lengths of the R and C line segments of the nonunit
littice, (R - 1)8 and (C - 1)8, containing human density points do not exceed the dimensions of
the study area. The utility of adjusting 8 (when so required) as recommended resides in plotting

/inim aximum dispersions of the RC density points in the study area as given in equations

(6) and (10).
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Figure A -1. Flowc/zartfor Determining R H C Unit Lattice and Interpoint Distance Parameter 3
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NUMERICAL EXAMPLES

Three artificial examples are selected to demonstrate the procedures. A complete setup is

provided. The flowchart in figure A- I is useful in tracing the decision logic.

In the first example, the data are as follows: n = 12, A = 25 x 25 ft2 . It is obvious that

n = 12 provides two nontrivial, nonredundant choices ((12) = 2); viz., R1C1 = 6 x 2 or

R2C2 = 4 x 3. Because X/Y = 1, R2C2 = 4 x 3 comes closest to satisfying equation (A-4).

Because k = 1, first compute 8 = 7.22 (from equation (A-5)); RC is found to be conformal (each

row/column "fits" inside the outside 25 ft2 area in accord with equation (4)). Thus, R = 4, C = 3,

and 8 = 7.22.

In the second example, n = 64 and A = 50 x 5 ft2. This example is one of those rare

possibilities. For n = 64,,c(64) = 7; (RC) = [7 + 1 -2]/2 = 3, and P = (32 x 2, 16 x 4, 8 x 8).

Applying equation (A-4) shows that 32 x 2 and 16 x 4 are equally commensurate (k > 1); i.e.,

110 - 11 = 110 - 4. Thus, because k = 2 and /is undetermined, apply equation (A-7), giving 8 =

max (1.57, 1.51) = 1.57(/= 1). The configuration associated with the largest 8 value is

16 m 4. Thus, R =16, C = 4, and 8 = 1.57 for this data distribution.

As an example requiring equation (A-8) for determining R m C and 8, consider the data:

A = 80 x 16 ft2 , n = 32, P =16 x 2, 8 x 4). Here, applying (A-4) to the above datadistributions

produces [5 - q = 15 - A (i.e., k = 2), and (A-7) produces 8 = max 1(5.23, 5.23)) (> 1), which is

clearly ambiguous. But min (A (16 x 2), A (8 x 4)] = min (5.59,3.27) =A (8 x 4). Thus, R H C

=8 H 4, and 8=5.23.

In general, the reader will note that (A-7) or (A-8) will be required for determining 8

whenever the study area ratio X/Y is equal to the average of the ratios of two equally

commensurate lattices. The above examples bear out this relationship.
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10 94 21.00326 11 76 4.3106
is SO 32.2=7 3. 71 34.636d
10 Of 22.562 11 72 34. MOSS1
I* 67 41.6316 IS 7 953.110431
as so D2.30243 11 74 33.6373
as IS0 33.5011 IS is 25.7642
1s 166 28.06 31 7 4.6aft

11 7 26.4182M IS 54 19.031
u1 7 34.74080 13 3 19.304M
1 711 r.6785 12 SO 18.7186
11 so 27.737n 12 21 241.8027
11 ft 00.6066 I2 6 20.656
IS 6 243OW 12 0 21.61646
11 66 .72118 12 a1 31.27
11 6 3.6614 18 a3 31.661
1 so 285.6M2 I8 64 21.26563

11 00 20.481113 IS 221146
1 00, 20.2610 12 06 41.0406

11 "Aft.6 "2 12 67 23.~16
11 o1 21.06041 I2 64, 22084611
U so 81.246M 22 65 41.6050
U 04 2.661 I2 71 24.573K
11 so U2042 12 72 24.660
IS 00 31.4301 12 73 2S.6363
1 57 32.944147 18 74 22.3007

IS so 323149 12 7W 2S.670
IS 6 2.00 .49 12 76 24.2060
1 1s@ 21.6675 12 7? 36.3564

12 13 62S1 12"I 73 36.41
12 Si 6.54066 12 73 27.18166
12 14 6.66076p 12 04, 27.6026
12 15 7.04114 12 31 27.43100,
22 14 ?.in"6 13 a 26.181m
IS 17 7.6003 32 a3 20.660
12 *SS 7.62121 3 04 28128
12 22 *.3677 as a0 3".U0
12 S9 6.404143 12 00 2.608
32 31 C.7641 22 67 29.7""7
IS 22 5.662 12 66l 80.252
12 as 5.8741419 12 66 5.dus1
12 so 5.68 cus 00 8034.76611
12 so 0o.5728 12 a1 31.143
IN 37 14.975m 12 63 31.7626
u2 is 16.060113 54 41.602
IS a6 11.1062 22 00 2.6630N
IS so 11.46671 12 so 21.74M7
IS 81 13.612 22 57 82.67709
IS A0 12.11840 22 NO U.464
IS so 12.6"6 SO 66 33.733096
12 84 12.72000 22 166 24.666
as is 13.020 12 12 6.7506
is 39 12.21146 12 14 7.611666
U2 27 13.661787 12 12 7.2178
12 as 13.94114 12 16 7.56094
IS 2 14.39114 12 17 7.0731
12 40 14.61047 12 13 0.114
IS 41 14.0807 12 1s 0.4868
2 a0 1M.d=3 2 20 $.7?an@

12 a5 12.811194 12 31 3.6666
22 44 12.0702 12 22 S.638
2 40 16.1=6 12 23 *.0811

12 44 16.0120 123 24 O.0062
IS 4? 16.63066 12 m0 10.422
Is 44 17.14094 12 to 10.67M2
12 40 17.44 12 27 10.7167
2 6 17.111024 is 29 11.07366

12 51 14.101143 12 as 11.26108
as as 10.4801" 12 2 11.460m

12 08 s."M1 12 *1 11.90M6
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13 W3 U~ Ma as2304
33 54 13."4m3 13 1's Scan7
1u 4 13.11 14 14 7.23109
33 34 123306 14 as 7.0466
U 37 14313 4I as 76841
U2 2 1.441 14 :01
U 4O 14f 74 14 13 .616
U 41 a 3.64163 14 6 .66
u 42 18404 14 tan"461
U3 62 5.7194 $4 S .Sam
Ua 64 is.414 14 SI *."on
U3 60 16.2113 14 &4 Mm134
Us 46 1.664 14 16.1641
Us 67 16.3644 14 4 10.6606
13 41 17.304 14 67 1*0446
u 41 27.61042 14 LUZ 11.41
23 06 1,m1 14 20 lo.w14

ft so1.51 14 law U.souuft
u wI 1. 0 £4 as 3.48M4

U 4 3.354 14 3 sx.7161
Ua an"0534 14 34 13.6664

33 24 19.5130 14 n1 12.404
U3 S7 20.17612 14 4 13.714
u3 240.4""5 14 27 14mm
u "A"6.6 "3 14 41 14.1
13 66 1.14111 14H 14064

a 41 1.511U 14 41 14.666
U 1 1.7363 14 In 3.26216

13 64 23.410 14 43 1.0674
u a1 22.734644 4 1.67

s3 41 23.40M41 1 654
U Of 23.72440 14 47 17.14667
U2 60 24.4470 14 41 17.46M3
12 7 24.371 14t 4 17.7165
is 71 24.66619 14 5 1.614
12 72 25.62063 14 $1 10.41327
3 is 2.34a"- 14 41 14.702

U2 74 MI65601 sa 19.00090
33 71 416100 14 54 lubu 74 26.M11 14 41 10.45
1U 11 3.6= 14 54 0.0410
3U as 96. 7 14: 7 20.4112
23 7 27.20601 14 a 2641n1
3U 6 7 3.51 14 so 20.04147
3 U1 57.=16 14 6 s1.un

.2113.0 14 61 31.643
U2 62 30.663 4 6 1512 Ge1am1 62 4.44
u3 6 2 m 14 N 22.36402

33 .7 10.ON" 14 0 3413
is 6 26.46"4 14 65 24.17010
U 01 3.3137 14 76 24.214
u 10 21.24004 14 71 34.4w43
U3 SUM".11 14 73 25.147M
U3 min .310414 75 as. 471L1
U M6 41.5254 14 74 41.7302
U2 04 1.366 14 75 36.133
is 37 33.17025 14 74 .4014

14 771 t 2617"7 7 3 0.4731
314 73 21.0513 U 260DM4
14 71 7.41406 13 6 1.11
14 26.417 6 66 51.745
14 61 206667 15 61 21.7:0
14 62 23.71717 13 65 ar.m7
14 04 29.0416 15 44 41.7666
14 6 23031 2, 3 23 MOO
14 Of Z"51 C 64 .3436
14 67 30.01015as3 7 23.6707
16 so 36.36972 U =:Dow.
14 66, 30.5141 13 76 Sa. m

16 01 31.:36436 is 71 At4.3076
14 31.62661 u 72 2 4104
14 a1 31.137 U3 73 MA.WS5
14 04 413040 U3 vs as.511
14 20 .620,4 3 71 4.247
14 "M 92.66760 13 7 24.3711
£4 57 33.20447 u3 71 36.0303
£4 0 23.61175 is 73 M7.180

14 6 2men 15 70 27.S4264
14 160 24.0198 3 6 7.86638
u 13 7.0503 is 0 26.19044
3 1s .10674 a5 a 20.5146
3 17 N.2on 13 N5 *"."03
s3 10 0.0113 3 a 29.4007

13 21 9.44647 is .7 36.: 6

13 54 10.0936 s 66o1f15
13 25 106U3 3 31.4411
U3 2. 16.99414 Is 51.74511
a$ 57 11.13781 W Is 32.0912

a 0 U4I 04 3.41724
is 36 11.7064 U a4 274370
as -1 3. 146 Us O7 23.06

U o U113660 3 2.7=10
as 54 13.011 as 10 24.30404

as 13 see 142s6 16 =30.43
1is 3 14:0041 16 is W.31
is 3 14.o47 16 4 .4242
3 41 13101 10 21 9.7047
U3 61 13.602 16 91 .0043
3 62 is.74062 14 32 10.247

as 62 1641 16 3. 10.804
is 4 674 16 25 1031as 4 10.60M6 16: 3~ 11. n0,

13 41 16.041 16 67 11.41M3
IS 47 17.3104 £6 36 11.76717
as 66 M@.14" 16 12.66675
15s 4 17.902 14 260 12._300
13. 0 S am"12 14 31 12.014

U a 02 1.14 22 13.10Sam
I' i3s1.20 16 54 is.4962
13 04 1M.1M1 1a M 13.7910"
u3 35 13.8842 16 34 1 4.03460
is 94 20.32430 16 V7 Its365
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14 1 11.004617 21 .3431
1s 40 11.111 17 MUSTS147
14 41 33.="1 37 2 10.444125
14 a 19.901993 a? 14 107344
to 4a Ma.son 17 13 11.6664
is 44 34.s436 37 24 11.16113
Ad do 18.414,94 17 27 11.690
as 60 11.17166 17 13 11.66134
1o 47 17.061141 17 29 1U.2144
14 46 17.1660 17 3 12.11*6
1s 09 ma.rm7 17 11 33.6611M
1o so 10.42267 17 as 13.1.64
14 31 16.71497 17 33 23.161
14 a 19.0661 17 14 11.631413
is IS 26.86404 17 n3 11.9636
16s 1 18.679441 17 34 14.313411
14 IS 13.3661 1 17 14.14631l
16 so 24.1311 17 16 14.66664
1s 67 20.434122 17 3 U1116
14 3 20.901M 17 66 151.60,
1s so 11.3063 17 41 11.31113
14 49 21.166M 17 42 16.11713
1o 61 21.86613 17 41 14.41440
1o a6 22.1702 17 44 16.713234

14o 6 32.1.63 17 46 17.2433
16 a6 11.7413 17 47 17.6547M
1s of 3.49444 17 44, 17.~13
to 61 23.61466 17 43 16.1331
16 de 24.12417 S of 18.1101
16 at 24.40492 17 U1 16.016323
1o 74 24.7574 17 U 16.31612
16 71 2s.666" 17 23 19.50
1s 72 21.41911 17 64 13.6214
14 is 3.721413, 17 as 38.131
16 74 24.08142 17 Of 21.428
16 7S 26.38341 17 S7 26.76347
14 74 24.76366 17 SO 21.144141
14 77 27.0464 17 SO 21.3011
14s 7 MU.M3 17 GO 21.73733
1o 74 27.07247 1 61 22..01423
14 66 27.911647 17 42 31.1711

14 61as.s36 17 62 3.36
14 31 3361317 44 n.066
14 a6 26.3646" 17 a3 23.1.0
Ad SO 23.231 17 of 3.6416
14 a3 26.62418 17 61 23.342
1s So 26.5363 17 44 24.36114
1s 61 16.3062 17 63 26.60M6
14 so 26.6467 17 74 24.2164
1s 63 10.91127 17 71 25.34M6
14 6 21.21166 17 72 25.34643
14 31 1.46110 17 73 25.8421
1f a6 at1.6641 17 ?4 24.29042
14 SO 3211, 17 71 as.31
1s 34 3.52561 17 76 14.4419
1o 66 33.66111 a? 77 27.1461
1s 66 32.19062 17 Ts 61.4615
14 w 3 3.3111 17 74 6.6661
16 me as.037487 17 00 29.12216
14 so 84.1067 17 as 24.423418
10 1in 34.40007 17 66 26.193410
17 17 6.61373 17 a8 28.08,602
17 is 6.14147 17 04 29.3016
17 to 9.46141 17 GO 3.70696

17 of 13.6611 is do 34.73171
37 07 21.16063 1s 74 as.~13
1IP SO 1.73440 16 71 21.811412
17 00 21.66666 is1 71 23.766
17 to 31.131,82 IS 264117344
17 ft 03.64800 is 74 26.41711
17 a6 23el*m is Is 2G.6612
17 so 2236M41 is 74 14.941740
17 34 11.6647 13 771 27.33,
17 63 23.34211 as TO 21.121440
17 so 3321444, 19 Is 17.6432
17 67 38.61=u As SO 26.2703
17 SO 21.3617 to a1 20.40274
17 36 4.3061 as a6 14.3886
17 166 14.0447 1* as Mason41
is A $.146.1411 1s 04 M3.u43
IS 19 *."61" AS so 26.61462
as SO 3.6677 is 04 80.212
14 n1 16.1466 as 67 30.32412
to 3 10.44664 is of 26.3644
16s 3 10.10" 1s do U1.193
as 34 11.364 1s 13 1.463M
16 a3 11.1001 14 61 1.63151
16 as 11.5661 18 66 3.124414
1s 27 11.641 14 is 23.4662
1s as 12.15244 Is 24 23.7661
14 25 12.4461 30 a3 2.1607
as so 12.7296, is so 23.483%1
as 21 me.301 to 67 13.12774
16 23 Malaga3 16 Of $4.06611I
16 22 13.610662 1s Do 24.4606
16 .4 13.648M 1s 166 14.71144
1s 13 14.26646 is 1 9.000419
1o 34 14.4049 AS as 10.16641
to 31 14.73706 19 ft 10. 4460
16 3 12.33766 t 13 16.744
1s so 12.1332 as 23 16.66061
14 00 33.70241 a9 10 11.1661316 41 14.6664, as 13 11.167
As 41 16.604 to a6 11.42778
is a1 24.6146 As v 1.1,04
is 44 16.319611 as as 12.161
to a3 17.3643 19 23 1.0646
is Of 17.23304 19 SO 11.306
39 47 31.0394, is 31 S32643
AS 46 34.18044 19 ft 12.822"6
to 40, Is. 401141 1 3 23.10241
to SO 16.764 to 14 14.11741
1s 11 16.6041 1o SO 14.41162
14 ft 30.39194 is 24 14.7371
1s 32 13.70"3 is 27 15.00454,
14 14 36.01*63 Is as 15.801314
14 So 26.1324 13 so U2.66175
13 04 30.3426 13 40, 15.10294
is 61 WINDS66 1o 41 16.314
16 14 31.24362 As a2 14.51,1
16 66 21.01444 1s 41 34.401
is do 31.363 36 44 17.11136
1s 41 U2311 1S al 17.4143
16 66 21.51382 1s 44 17.72246
16 a6 2.847195 SO 47 36.0113
is 64 21.14166 13 46 16.3173
31 a3 21. 441 is 46 16.6434
16 Of 2317371, 12 SO 16.9411"
to 6l 14.11114 16 6 10.26049
is 66 24.44 "a" a 2 1a.MOM
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15 SO AS500 SO 5 15.83364
15 54 29.1213 as SO 151.68046
15 55 20.5555 .6 55 10.14W
15S 5 20.61417 s 51 14.411691
to 57 21.43645 20 42 16.7064B
1o 5O 21.0539115 48 117.4 132
15 5o 21.75544 55 44 17.58011
is 2 2.60411 50 49 17.115
15 a1 2.5005 66 MOSS."5
1s 05 22.65474 20 47 16.29009
to a2 55.55507 20 40 15.5553
IS 44 23.32455 26 05 15551
to 05 2.544,00 SO 55 15127
1s 44 22.9075 55 51 15.03,1
at 07 54.37210 55 u2 10.752
so Of 20.554191 55 26.504172
it a5 2.5500700 ad #.a7. 0
to 75 5.22440 all a 50.6555
15 71 25.5012 5 50 55.55500
IS 75 25.50435 w 57 21.88169
IS 13 S6.17544 w5 5 21.633411

15 74 26.45185 255 3.99688
so 75 50.03555 40 252.52375
to 76 27.1ma5 to 01 52.55550
it 77 27.5441 55 a5 2.843"
IS 76 27."06 so $a 2.17007
as 255.5054 55 64 22.45075
IS SO 26.4104 55 05 22.5551
as as 50.75401 SO Of 20.33,926
it 42 29.5499 so 07 24.43511
so 05 2.277 SO 60 24.7550
so 54 28.69479 w so 5.641459
it as 36.91801 55 255.204
If Of 20.55942 55 71 25.0554
1s 67 55.001551 20 72 25. 510
it 805.941284 55 75 20.32361
1o S5 1.504"2 25 74 26.051401
15 90 21.05055 55 75 20.50551l
1s $1 31.54554 55 70 27.241445
1s a2 52.27164 5 77 27).0052
19 IS 52.59454 20 7a 21.5230
15 94 52.5175 25 75 24.24210
It, 95 22.24941 20, Of 20.66140
1s of 32.525M 20 as 55.861241
1is 5 23.61145 as 52 ".25008
19 90 34.214,24 20 MU2M557
it 99 24.5297 20 54 29.04001
15 150 14.5M7 SO 25 0.16112
so 20 16.44122 SO 5 0. 48142
2S 21 15.701 29 67 50.00120
20 as 15.6005 as GO 31.23327
55 22 14..50074 w of 31.44325
as 24 11.5077 SO 30 1.71471
as 55 1.70120 as 91 32.001-2
55 as 22.5570 21 a5 2.4u55
at 57 12.25542a a5 5 P22.707
55 as 15.03376 as 94 33.01402
as 29 33.014 55 52 9.37044
55 30 22.14124 55 5 2.0672
55 21 15.05515 so 11 54.029W

55 55 1.75575 55 0 SO 4.50507
55 as 14.0444 20 35 4.0059
so 54 14.52552 20 see 54.5505
so 25 14.63169 32 21 16.004
50 so 14.921360. 21, at 21.21905
as 27 L2.21577 2 14.409141

21 24 11.70409 al, $3, sun56
21 55 22.0575 2 a1 225280
a1 as 32.500 a2 ma 22.85904

52 57 12.5755 52 IS 22.570001
2 55 12.6044 52 50 52.50
52 55 23.123413 n1 33.5050
U2 30 131.41426 52 Of 52.50
2 u1 5.45791 21 57 24.1344

21 x2 2.90110 2 so 55.47
21 33 14.2157 21 As 99 4.009

21 S4 14.5572 21 155 55.121
21 SO 14.077 ma 32 14.40106
21 as 15.1207e5 22 11.74400
21 27 15.0512 22 24 L2.00001
21 as 33.75409 22 5 15.775
52 39 10.117 as 55 1.50707
21 40 MUSTS7 5 27 12.5260
21 44 10.01520 22 25 13.09440
21 42 10.51101 52 2 l.57172
21 48 17.2263A, 32 50 13.081105
21 64 17.51055, 22 51 13.92148
al, 45 17.93117 =2 52 14.2461
21 40 15.11555 22 33 14.4m0221 07 18.42244 52 4 14.78416
23. 4 18.71512 22 as 15.0715
2 40 151.505 22 ad 15.bo05

21 SO 19.522520 22 87 1059
21 51 19.43094 2 so 15.5055
21 as 16.5402 2 5 1$.*3444
22 52 20.24124 52 40 14.52677
22 54 28.55,444 22 41 10.92394
21 as 564 22 42 17.1145M
22 5O 21.17182 22 43 17.0171M,
21 57 2&.55110 33 44 17.U52
21 as 21.7510 22 05 15.0144
21 55 22.151142 40a 16.11440
21 GO 22.43252 22 47 15.0152
21 01 32.72276 2 48 1$.@1dry
2 $a 2.0654 52 45 19.23A44
21 05 23.5904 MUM515557
21 04 52.061107 22 51 &*.Sam7
21 a5 2.6725 5 26.23442
21 of 24.5571 52 5 20.45552
51 07 24.60132 a2 54 20.70554
21 0 24.01540 22 55 2.*4551
21 so 26.284051 52 24 21.3507
21 75 2S.54139 52 57 21.00464
21 71 55.5001 22 SO a1.0M750
21 75 20.17557 32 so 52.2405
21 75 25.40a5422 60 2.49123
21 74 2645507 52 a1 52.5515
21 75 27.15576 22 a5 25.212"
212 7 21.40 Sa 05 U3240
21 77 27.70011 52 04 2J.55443
21 76 26.57775 52 a5 24.14431
21 75 55.5065 52 00 24.45461
21 5 25.71571 2 57 24.77154
21 &1 09.03010 32 at Me."44
21 12 29.55474 32 so 55.50765
22 53 29.44945 32 75 * 5.71167
21 64 30.0701 32 71 24.014
21 850.30016 IS 75 24.840M
21 16 5.621d 22 72 54.0507
2 al 20.5475 22 74 20.07102
21 00 31.20 52 IS 21.20666
21 so 31.54167 22 70 27.0542"
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U 77 27.6Us" 29 4 24.in7
Ts7 2:.24 m- 10 24.627

25 0 2.56263 47 2.262)2
22 N0 GO668 as 325712

2' 6 2824441 al 6 2661
of a6 29.0240 22 71 2.1.924
2' 64 3.14626 22 72 26.60471

25 26 0.48M2 25 72 20.08R
=2 Go af.7772 2 74 27.1)674

a5 6 31.62661 a2 72 27 .0127
25 6 1.41374 d" 7" 21744214

IS C6 a1.7252 Is 77 a6.:$1us
25 5 2240 3 76 - 336

C5 3 2.27480" 79 20.7154

25 68 8. 614e" 21 d1 26.5Na1
so 26 82.2261 1 32 4 454

25Jk ana a84502 6 29.5618
23. 9628740 2 04 4.0666

as 67 24.2572 2 GO 20.6182
25 6 34. 416" "334806120

C5 26 4.65 9899 67 .1.24M2
C5 1ee 8.2414, 3 88 11.94758

2 2 -2 02..2 25 6f 21.05992
at 3 12.20572 2 do 32969

23 25 12584 3 1 2534
2&a 24 1.6772S 12 6 2.47

23 27 1C656 C2 22 Lo. u
2S 20 13.23532623 26 2546169

22 21 14.s"2 22 57 94.00146

22 31 14.444 1" as 0 24.64120

25 25 14.V2910 3 9 So 5049
as 84 1. 61462 2) 1ee 35460221
ZS 25 1s.2s*&1 24 24 122474
22 26 M 1222 24 32 2.764
21 27 1s.873266 24 82 3.95117
23 25 1S.6)S"2 27 13.216)4

39 82 1.4287 24 88 2.5763
22 2 16.74834 24 25 13.25927
22 41 17. On" 24 N0 1.1217

'S' 45 17.33274 24 21 14 .6467
a, 42 17.42767 24 2 14.26446
as 44 17.52432 24 82 14.9614
23 45 I*.=&1" 24 26 15.84754

22 46 1=.764 24 a2 15.2ol1"
22 67 16.8187 24 84 15&180

25 45 15.42943 24 26 14.87522
as 26 19.72161 24 85 16.67

25 91 20.54 24 41 17.3245
22 68 20.48MC124 45 17.62541

3 4 203445 24 a 17.0454
N5 2 21.32 26 44 a6.567

22 26 21.6466 24 454 6421

d'S 56X.22 4 67 19.061
22 C2 2.4'64. 24 40 15.32426
22 U. 2277462 24 49 15.6222

2) 6 23.66221 24 so to195
Z5 45 28.2622 24 81 20264

2) 61 WI 28716 4 26.225125 26 24. 01211 24 22 84730

24 4 2.16 25 44 10.67
24 26 21.4221 a5 4 6.43
24 Of 21.72007 as 66 16.so62
24 67 "8.22n" 25 697 19.2586

24 26, n . to4 25 a6 15.52
24 "1"5622 21 24, 10.11040
24 41 Is226 25 5 20.42745

24: 5 2.72 2 N2 86.722
24 4 25.=42- 25 5 SU1.M72
24 6 2.564 U 54 22.325
*4 45 24.5464 2 5 2.621)
24 do 24.06221 de n6 2.544
24 57 88.2224 25 27 2.86745
24 GO 25.42241 n5 26 2.316

2 do4 23.74462 SO 85 2. 06026
24 76 26.25426 25 do 23:.1215224 71 26.26764 25 1 a2.45726
24 72 2646a 5 4 23.748

24 72 M662 25 6) 2437
24 74 27.6 2 26 24.7015
24 7 27.0154 32 de 24.67429
24 74 5.382 5 6 2.67
24 7 27.27 2S Of 2.60479
24 76 26.54145 2 6 2.6e21
24 75 28.68"43 25 6o 2. 2810
24 46 3.15172 2S 70 26.232

24 61 29.50712 25 71 26.5641724 .1 25.112 2 2.62

24 L28.3679 25 72 27.26
24 26 0414514 25 74 57.6762
24 a, 86.77125 26 7 27.7517

24 26 81.00020 2 is 26.1636
24 N A1.40947 2 77 2649161
24 26 21.72279 22 76 26.73921
24 66 2.2004 25 76 21042
24 26 32.3541 as 26 26 .81
24 6 22.674222 61 6.246
24 92 32.99454, 2S *a M62616

24 93 33.2&223005 24.346217
24 26 284172 25 2 8.1767

24 de AS.90067 2 5 8.52
24 M4 A4.26001 21 d, 81.84651l
24 57 24.26017 2S 67 2.64
24 26 4.072 25 GGI1.61424 26 244~57 25 6 2. 19016
24 126 23.94841 25 26 2.52

So 2 13.04572 28 a61 32222
25 is 13.276 as 25 22.1459
25 27 18.37157 25 Go 23.4673
IS 2 12 .6661 25 94 2S2. 7210
3225 14.157"43 25 96 4 .1=2
25 26 &4.27924 2 4 3.56

32om 21 F44263 7 3.46
25 2 4215 26 'd 36.26046

as 20 1.24662 2 5 25.3777'
26 86 15.44892 25 Se 1 as 26426

3 85 15.76462 M 24 11.046M
as 2 4.44 24 27 13.45053
2 27 1.626 2 8 26 1.00264
25 36 14.613 24 29 24.284
25 26 14., 2 24 30 1.526

32 46 17. 142 4 21 16N262
32 41 of474 is 2 17215

25 42 17. 7656 of 28 is6.4466
C5 48 1S.6025 24 24 3&.72340
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2N4 S81.48 7 27 1.67
2 36 1.81. 27 28 1434884
26 37 1s.&424 37 28 14.813374

24 38 18.4442 27 go 14.88012
2. 28 11.13084 27 al 11.9649
24 40 17.41640 27 22 33. 4130
24 41 17.783m 27 3b 13.48184
24 12 17.89194 37 La4 13 422
24 4 18.28144 m7 3 624230

24 44 1:.78 27 as 10.611018
26 48 18.4377 27 27 19.788
26 do 16.154112 Z7 3o 17.84881
U4 .7 18. 46026 27 28 1Ma3il8
24 4 16.1084 27 44, 17.8446"
as 48 s0.o 04 27 41 17.83174
as4 a 20 2.33720 27 42 19.21613
24 al 10.2: 4 Is7 42 M18472
as 88 3. .. 8 27 44 so.704110
as 88 a1s28 27 48 19.64,41,

a, 84 21.814 27 44 18.27236
24 88 21.022 27 47 10.8072
go "0 2.13348 27 48 18.482
C8 27 22. 43518 27 48 80.21433

24 as 3.7304, 27 80 20.54M3
24 88 23.84324 27 81 20.8443'724 Of 23.34814 27 88 21.14188
as 61 23.4484 27 82 21.42844

24 23. 05449 27 84 21.72720
a, 6a 24.26012 27 88 22.8031
24 is 24.641430 27 20 22.3246
a8 48 24.87221 27 27 2.28

24 44 25.1644 27 Ss 22828
24 67 28.44014 27 28 23288
as as 2879424 27 68 22.8418
24 08 34.64 27 61 23. 04850
26 70 2 .41417 27 62 24 .14I"
24 71 24.72274 27 8o 24. 41314
24 72 27.0"374 27 64 24.757"6

26 72 27 .344 27 6 26.661328
26 74 27.63497 27 is 35.24932
as 7S 27.8Did1X 27 67 23.6A7
24 76 28.277: 27 68 33.86276
24 77 a8847 27 68 26.220M
as Is 28.84888 27 78 206214
24 78 20.234'77 27 71 26.90453
24 a0 28.827"0 27 72 27.2L536
24 81 28.8"11: 27 72 27.32463
24 as SO.23488 27 74 27.83422
as 62 ... 4408 27 78 28.16442
24 as 38.78317 27 76 28. 4848
2. so 31.83770 X7 77 28.70.61
24 Of 31.43368 27 78 28.3 7
2. ... 3172788 27 78 8.2070
24 8s 32.64334 27 20 29.70498
24 88 32.28820 27 81 J0.03308
24 88 32.6"812 27 42 30.2387
24 81 2.899138 27 at 30.02071
as 60 3..07m 27 84 30.95204
as 8 33.82468 27 Is 2Z.20268
as 84 28.84270 27 86 31.572414
24 8 '7426 X7 07 21.8long
as 86 34.74 27 as 22.211041
as 97 34.0413S 27 88 3236
26 go a8.2u3v 27 20 2.86
24 9 88 3.836 27 1. 33.18374
as 18 2.868257 27 a8 32.408no

27 88 32.7an30 Of 8 31.749418
27 94 24.10143 ad 87 M204227 a0 34.41762 38 84, al.3768
X7 86 S4.73447 JS at 32.6so4
27 87 3s.63 Mad a6s 84627 as 38.364M 38 C1 22.31913
27 88 32.6587s 38 's U2."'"27 184 34.801134 3 88 32.94688
24 20 14.646dsad44 24 a4.3il1
28 as 4614S07 28 60 S79.278
as as 33.13442 88 86 34. 0961
24 31 13.44008 20 8 38.21138

28 3 15.661116 90 84 3.23
20 C4 1N228 938 1do 36.1616
24 as 16.4486 38 Its 18.13212
28 of 16.76130 as 36 .36124
as 27 17.30M 38 US3.688
u2 M1.9 32 3 118842
as a. 17.WAS7as 32 3 1.18970
28 40 17.836 sto 34 16.48do
28 41 I .1Me1 2 35 16.73134

as as1.4783 27 17.841
26 2 167343 7 1.20027

24 44 18.010828 3 6 20 7.5373
2s a8 534002 29 38 17.8386
as is 18.88721 3 0 1.14
20 47 10.6747 V2 41 N."46
28 40 20. 17478 2 I$ 1.67=
so 48 20.4718go a2 82 12
ad 20 20.74426 2 44 18.26424
to 81 21.088040 28 48 18.8343
s0 'a2 " 3342 ad do 18.82on"
as 82 2.81 of 47 38.11840
2s 84 21.1461 8 4 148
30 88 223.350 83 48 28.age"
26 8 22.84176 2 20 20.91221
28 87 1.4076 U2 2 21."74'as ad 28. 14647 28 88 21.5423

so is8 23440"8 29 88 21.06214
28 243.74184 2 84 23.177as a1 24.84388 3s 22 348360
2 42 24.5402 29 86 22.75448

ad da 24.64084 29 57 28.84786
28 84 24.88294 8 as 28.344124
24 88 a 3212 28 . 28.864824
U4 .7 28. 80454 28 61 24.2227
26 64 26.17227 28 a2 2.42
30 68 24.8813 82 4.4788
26 70 96.782 28 is 131512

24 71 27.8324 28 43 28486
28 72 27.40011 It 44 23.754"

24 72 2 7622 28 87 2.63
24 74 28.6167 28 do a6.3478
28 78 28.376 28 it 26.44981
28 it 29621 3 s 70 26.783

24 77 38.8448 28 71 27.28128
a8 76 2.1833 39 72 27 .84742
28 78 20.84573 29 732 . 7.9482
28 8 20.8.7#97 go 74 a:.32342
28 81 .6.7 29 73 6811

28 8 30.61168 28.811 77 N8.1271
a8 8 21.1238 so 78 2a.43422

8 88 21.42466 28 78 29.74574
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1, al Ma.n54 30 74 14.344
54 4 30.47454 so 77 29.31214
se as 20.4M5 74 20.45419
as 4 21.22492 so 74 4434

25 C3 21.41own 30 U4 26.5474

22 67 32.2344 20 2 2.43

54 48 2.0474 as a. loan43
21 54 32.44 =4 30 21.47472
55 84 217302 so a5 31.7470

54 4 33.401a1 a0 47 83.44~4
54 as 54.14 Us" N 4 as 2.725
54 43 4.74454 SO 89 23.240
54 8 25.0744 as a1 33.45"4

54 47 IS.27447 as as 33.4724
C1 8 U.4.31 54 43 4 2843

as 184 24.5412 50 go 24.91219

54 2 12.41371 so .7 sz.54442
se 5 14.17454 34 I's a'43

34 Z4 14.4344 30 Me 3.:1701
N4 3 14.7128 so 1in 24.46522
as n4 1d.4"Oft 31 31 14.17214

39 5 17.29453 31 54 14.4534
54 2 17.42474 21 23 24.4971S

so 25 11.72919 31 24 14.84354
so as 14.4708 21 5 17.25443
so 44 16.3113s 21 34 1a.564
so 41 18.421224 31 37 17.771"4
54 42 so.9123" 31 24 14.44

as42 14145 31 at 10.934
s0 44 1.47524 21 44 14.534"as 42 12.7044 21 41 18.07130
54 4 241.44949 31 42 It.22134

34 47 2432 31 43 14.43144as 48 2.24241 44 19.71247
24 43 2.1314 31 43 19.99272
34 as 21.3834 31 44 20.2744"
as 1. 21.40401 31 47 24..447

54 5 21.7 of84a2 44 24.43141
54 5 22.47706 31 44 21.1245434. 5 22. 37223 21 So 21.42603so as. 62447 21 5 21.73554
84 4 22.44241 31 2 22.41423
54 47 22.25454 21 5 22.20,744
be 5 23.554M, 31 54 22.5"4"

84 5 22.4=44 21 as 22.4435
as 84 2.27 1 as 22. 172

U4 4 24. "Old 31 27 as. 4725
SO 42 24.740SO 31 as 23.74
so 2S 02.4948 31 43 24:1

54 6 as 2. 61212 31 41 24.0378
54 5 25.495426 21 42 24.4554,
so 47 26.244n 31 43 26.25424
so 5 24.5ana1 21 44 29.522as 44 24.44"a" 31 a3 25.843254 74 27.12 ai1e at 26.11497
so ?I S7.47316 21 47 29.40441as 72 27.77494 21s 26.75242
a. 73 24.84421 21 44 27.96411
as 74 24.34454 21 70 27.3642D

31 71 27.67 25$ as 26.4mom
21 72 27.2754 2 of 2r7.2472
2 72 2.2"65 22 72 27.543,64

21 74 28.47 32 71 7.43
21 72 29.8473? 22 72 as2010

2 74 29.1234S, 54 72 24.4711
21 77 2448845 74 a4.TIM4
21 74 RI."4 25 72 2M.nts1
21 72 30.11434 2 74 24.2414
21 0 30.4213 Be 77 2'.48453
21 as 26.730M5 as 75 29.4412
21 43 31. e5484 54 79 30.232
21 &S 21S.245 5 So. 28484431 44 21.4471 22 41 24.4144
31 as 32.96703 54 42 31.25424
21 68 22.2771 5 2 as 1.52523
2 7 22.54755 2 54 215404

21 88 22.89632 a as 224321 of 22.28442 'a 84 2. 4546
21 to 22.5204 54 47 22.7474
31 41 22.42240 22 44 s344

31 92 54.45701 52 SO &2.494141
31 94 34.74444 25 41 24.84324
21 as 2.44 on" 42 2 34.54033
21 47 24.7035 32 as 34.43182
21 84 .6.712 54 84 25.8043

31 84 24.212 2 as 2.5544

54 5 14.49230 54 4 le.1ads
54 54 14.4M33 5 4 24.5844

as 34 17.2255 54 184 56.82029
2 n4 17.441417 23 33 17.214"4
as as 17 .72162 23 24 17. 47444

54 27 1o.430e" 53 Be 17.78463
se 54 " 165123 4 14.45222 ad, 14.54424 22 27 Is.273454 8 14.4243 3 as 18.94133

as 41 It.11245 24 s 14.41147
22 4' .14.2"In 33 44 1944420

254 a N4 4917 as 4 14.63314

'a as 2.524 23 ad 24.arm7
JS .7 29.74342 as a 20. 4470754 4 21.084n 22 4 26.747"0
54 43 at.3a4ses2U 47 21.0320
542 8 21:4337 3 4 21.22224
Be 511 21.04043 2 4 21.584222 as 22:2521 as 5s 21.414
22 55 22 .104 23 1 2.1 as54 54 22.64947 33 23 22.40472

34 44 3.5!M2 23 44 2s.0214Bu
25 47 23.40 as 45 22.2Sal
24 4 22.:84 22 as as.41343
32 as8 4 242754 33 47 23.0496

22 as 28.414 23 9l2.74
54 4 2.2442 262" 21.7

54 43 24I.24 22 @4 23.8744

54 47 2N.45487 23 a3 24.24449
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3 66 34.3ean 34 of 2 So50

33 Go to143 34 67 27.91~6
do 65 27464 34 go 27.36457

33 70 27.7077 34 so 37.66791
33 71 24mm 34 70 27.9674

33. 73 4.360 34 71 3.64
33 73 36.44924 34 72 INC=43
do 74 3453334 73 as. 64133 73 3.37530 4 74 3.71
33 76 29.57037 34 73 5674
83 77 NA447 3 0 6 s7133 0 3.113334 77 3.7743

33 73 437 3 74 3.34314
&a 56 3.79940 34 73 30.40734
AS 41 31.14043 34 SO 34.9032
33 as 141321 34 81 31.33712
as do 31.71314 34 3 1.46
33 04 33638 smi4 31.9446
33 a6 33.38424 34 44 32364

do Of 33.66go" 34 do 32.33173
33 0 So 3. "Oft 34 U6 0649
33 16 33332674 4 67 as.12443

3ad 66 631663 6 3 6435
33 a1 3.104 34 64 3.13

33 63 "4.49073 34 92 84.0763
33 ad ad.64*am 34 33 34.97940
33 54 35.31 34 St. "4.'27
as 4 542137 34 64 N4.29926
33 of 337616 34 65 33. 4007
33 37 34.044 34 35 an"303
33 as 86344167 34 .57 3.3113
M3 99 36.07916 34 to 34.54234
33 1oo 84.99174 34 4 34.4"al6
34 34 17.73564 34 14 37.1037
U4 33 17.5673 33 33 18.254
34 34 16.24016 35 34 15.51430
a4 27 14.Us44 13 37 18.74179
34 38 IS. 73211 33 34 15.646
34 at M5.67 33 33 19.8135
34 66 1632334 33 40 19.54264

34 41 15.041 33S 41 1.64
34 63 15.4743 33 43 MR.,43

S4 43 30.23340 a3 2930 737
34 64 20.64671 23 44 2.67146
24 20 3.70430 as 45 36.5677
54 do 30.66"33 33 44 21.2243S
34 47 a.36"23 ad 67 21."395
34 40 at.54420 as 4 21.7a364
54 43 a1.33833 33 4f 33.4431
ad S0 33.11344 25 5d 23.34542
34 21 33332 33 51 .. 3non
34 63 33.46364 as M2 32.9334
34 Me 32.94922 as 53 23. 1"01
34 2 3.39684 as 54 33.4"414
34 so 33.40 a" as as 33.7713
34 ad 334344a a5d5 24.46633
54 S7 24.1333 to .7 34.3447
34 00 344 Me 5 34.63781
34 56 34.704213 25 ad 34.$M43
34 de pa400 ad 66 2.33375

34 63 as.507 3S 'a m466
26 93 as.040 on5 U 3 S..66041
34 64 34.175m 30 U .04233

30 24 .640143 60 17 
3. Of U4.94316 ad 67 gem65

30 64 27.43 an 06 as7.78639

SO 1 26 3411254 3 71 34.M304
30 71 'M od463 72 28.571"

ad30 7 n3.771 36 73 35.779
JS 73 29.07246 of 74 39.97685
30 74 26.37343 73 26.97637
35 73 35.47326 34 7 $4.2173
30 76 259563 77 30.4783
Be 77 3.779236 7 30.7707:
So 78 34.84024 so 79 &1.0O1"
26 79 50.04,841 36R 138441

30 6 3.194096 41, RI.MS0
SO 01 d1.o1t 36 a3 *1I4

30 3 31.04 "a" N 324416
30 63 22.10052 36 6 32.59521
30 de 32. 410536 do 32. 9040

as ad 33673 a6 472.1442

30 47 33.23443 36 1 33.823962

as ad 33.93343 36 64 4.43466
U0 6 3424064 34 1. SCUM13
36 214.55451 ad 32 34.0640"
33 63 S4.63 ont a, 35.33433
ad 53 35.17170 be 16 634474
30 94 35. 4000 34 :"a 35. 7
.0 .6 s3.76424 94 16 3.2.21
So 16 360005 30 37 34.5$5134

21 SO 6.7304* ad ft 37.31073
ad of 27.62113 34 164 37.32090
33 1"0 37.36311 37 37 19.20932
36 a.I6 14 23 S7 28 15.66074
so 371 15.344 27 33 13.33443

36 36 an 1S3667 40 "Oft41
ad 33 19.84740 37 41 26.3"44

64 6 143474 37 42 23.42377
ad a1 20.16814 27 a3 20.4046
Ad 43 M0.S"6 37 40 31.16459
ad 4. 20.42 Off 49 31.4372

36 40 305737 6 31.7111
ad 41 31.33141 27 67 at.Ideas
ad do 31.4693 37 48 :242456

34 7 a1.74374 37 46 3.14012
2644 3342,116 37 00 . at.114

36 46 23.0M14 37 .1 09.6512
of ad 23.54141 a7 23 Um383

u4 5 IS. G351 37 u3 3.443
W6 23 314648 27 54 3.54549

N6 ad 23.42010 17 63 24.3
54 54 23 311 X7 ad . 4517
36 46 33.4003 in 37 24."40"8

3 834 .2847 37 56 as.40777
36 $1 N4.97333 37 so 33.37341

34 4 4.16 "If 16 35.06424.
a. 255 3144 37 41f 146t

36 6 3.4461 7 a3 RI.",
ad V1 M1.1174 37 43 24.53584

36~~2 63 3.6383 4 so.3370
ad :2= 34337 7 63 27.11964S

Of 04 S4.666 744d 17:41292
ad 63 at.167 37 7 27.78001
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37 of2.8143 71 29.19331
27 6o 25.585 30 72 2:1373
37 70 24.2a"8 72 20.89396
37 71 "0a84 N. 74 2158130
17 72 2:1542 38 73 30 ."34
27 72 26.44440 N f 74 M058
37 74 15.7137 3 77 .0.58458
27 7S a001d 70 3114576
27 S..3.122 34 75 31.480537 77 3.4111 N GO 31 .70411
27 70 30.98151 N U1 32.08707
X? 70 at.28342 34 6 32.308u
37 s0 31.04433 N 0 32 .4f841
37 01 31.04413 Ma0n3.07
27 0 2 34.03 a 5 3 1.34250
37 S3 33.4014 N 8 .59064
37 54 52.7948 38 .7 32.58232
37 20 3.6n" N 0 4.54
37 of 33.dust 34 so 34.511130
27 07 3.7054 38 5 34. a1so$
37 44 34. 01 34 01 33.11nn
37 55 34.31096 38 53 36.43702
27 58 4.30 38se a 3 30 .72310
27 a1 24.93011 30 54 26.038$3
S7 Is 38.33871 of 5 35.43
27 53 35.54348 e 8 58 3 "I4
27 04 3.85158 N 7 36.9".4

3 08 34.13007 30 287.348B7*
317 5 384444 3: 58 7.8785
V7 .7.3.77$0. 20 158 37.04837
37 3 3.0305 35 20.44
37 to 37.386 go4 0.41
27 158 37.70200, 35 41 30.6031
38 38 a"53433 42 21.314
as at 20.4415 35 4 21.23974

38 40 20.14516 3 44 21.8452
38 41 20.815 3it 43 21.534
as 43 30.749 3 44 2.3481
30 43 21.14446 35 47 33.47718
38 4 31.41W5s 35 48 1.75847
30 4 21.444f04 2 30 4 203
5 4 n 91571 30 So 23.30842

34 47 32.33070 35 31 33.5777
30 4 232357 35 5 23.533

20 45 3375140 N5 53 2.10587
Be s0 2.5545! 35 54 24.42332

8 51 33.3374 35. 33 346 n4
30 5 .331702 35 58 34075

38 52 257030 27 9 7.341

ad 54 34. 10so 35 is 325""3
3. 3 24.44310 so 5o 33.8313
AS 2 3474512 35 68 .6173
N4 57 235646 35 681 ac.484n
30 24 3.31858 so 63 362 45

N 5 25.84351 30 93.84
so 40 3.5855 so 6 . 7.3855838 61 .18 22:0 6 27.21207
as 42 a6885 25 4 7.55875
so as 2s.7523 38 7 25.94232
38 64 27.54741 so 20 3.4W47
38 ad 27.3S872 as 40 35.72754
3N 64 7.m da@ 70 as =its
38 87 27.53554 3o 71 M53135

26 3.31499 39 72 29.81non
38 at 25.51111 35 72 360587
38 75 as.585 mas 74 38.38154

5 75 30.96794 5 2.563N = 74C.47 4 8 32.6883
a5 77 31.911361 of 52 3. 758
so 78 31.39158 4. as 33.89476

38 75 31.640" 44 54 3.348so 50 1.90025 40 ad 33.58
20 at 33.35431 44 33.5873
As 5 33.2 4 soo 87 24.39045

3o ad 33.1slas 48 4 34.9067
38 4 22.49472 GO of 33.3585

a, 58 3. 78775 44 5 35.510311
38 7 34.09972 48 ft 35.42335 SO 34.45358 a8 53 3 14

32 85 34.75843 do MUNI6.41

30 1. 3531479 us"83755
25 3 3. 6s88t" 8 37.353

35 53 34.55472 28 5 7.4835 58 3.2"58 C6 5 3724810

so 5 38.84342 41 41 32.3=811
of 07 27.14054 41 43 31.84303at 5 37.40404 41 233..M.5
35 5 27.730 41 U 3 317232
so 15in .75 41 43 2 334385
40 58 20.0'@a39 41 44 2 1"87
of 41 21.13438 41 47 229115"84n 42 31.38747 41 a5 3.24851

40 43, 31.65314 41 45 23.5178440 4 31.51i32 41 so 23.7503
44 45 22.155 41 51 24.06421

40 4 .124507 41 53 34.32303
44 47 2.72551 41 53 24.82345
44 4 *2.0877 41 54 24.09310
48 4 t 23.7031 41 55 33.7138
42. 5 3.544"4 41 54 as3.43105
48 51 a3.63585 41 57 IS.72161

12 24 4.50040 41 54 4.1311
as0 4.74 41 55 2 2.01155

48 54 463321 41 48 5.57551*4 8 34.3312 41 61 26.0431648 If 35.31462 41 @2 27.14038
48 57 39.4add= 41 42 3r7.43435

40 IS 25.77"17 1 44 "72103
48 20 4.84224 41 a5 a.0586

48 5 24.4531 41 .7 3.54
40 42 36.51"1lt41 285.61592

48 3 27.20642 41 so at. 1045
48 4 27. 4""4 41 75 20.40776
48 4 27.70338 41 71 25.74565

of o4 38.47167 411 72 23023
40 7 55.3631 41 72 a :0.n"5

40 d8 5o053 41 74 30.43941
to 6 28.58558 41 75 30.332

48 70 29.2"8n 41 76 21.8360
40 ?1 20."1"8 41 77 31.5144
48 72 30.4954 41 70 31.51058

of. 72 30.110,41 41 75 33.10767
48 74 Do415 41 58 324""5
8 75 54.7101 41 1 32.70358
8 76 o1.86n 41 a8 "35134
48 77 n1388 41 at 3.01
44 70 31.68835 41 93 3.5low"
48 79 31. 09155 41 a5 32 .8883
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SO5 8.4644 42 94151
41 64 s4."1713 a Is S7.1184
41 so 29.1034U a2 Of 37.428
41 S as 154462 a2 W7 37.72406
41 921 5. "i04 a2 S, M3.3354
41 93 94.4110 a2 ISO 84.822

4 04 O4944a as 94.49
41 3 94.111a 4 949457

41 2022259 45 44 as.4809
SO 34 7.232M 1 32.96142

41 7 97.59145 4 23.22s"
91 4 57.43440 a 47 3.481M

41 so "4.495 4) 44 23.74844
41 1SO 344444 468 a 4.41768'
49 49 21.9042 41 SO 242.54
a, 49 22.16444 439 5t 54.5=794
49 4 22. 49368 4a as 94.63699
49 45 25.505 413 as la.m7
49 46 22.34"7 's 54 25'.87494
a9 4 9.21762 Oa SO 2S.49401
49 49 a9495 4 d U 9.8507
49 49 9574496 45 573S10
49 So 34.01757 as 55 2442
49 41 24.31020 49 At 24.7#7M
49 AS 24.863 a) SO 27.04707
42 59 34.63446 $) 1 27.22604
49 a4 251444 45 4 27.419=
49 S& 25.411s, a aO 27.544M
49 al4 a 3. 4466 41 SO 20.174
49 57 2S.49312 41 95 2.4
49 58 2 2495 4 S 24 5473191
Is so 24.55044 43 57 a3.63772
43 SO 24.4$=$I 49 SO 225204
49 4 27.00547 41 44 33414

41 68 3731 a9 70 534
42 4 27.6401 41 71 30.1290
6 44 27.54555 4. 71 ... 4423342 a82.9566 73 977339

49 46 92)44" 41 74 31.0"4349 57 34.9146 41 7S 31.98724
68 SO 26.=44 41 74 32.6549442 43 55.42 41 77 51.3497

42 71 93.409 41 73 9524

49 72 30.2415 68 40 3.43 7"
42 72 0994 4) a1 55.1sa4l
a8 74 0549 49 12 33.41384
68 34 91.141 49 68 3957214
a9 74 91.42841 4 4 9.19
68 77 91.72494 4).84.11
62 74 22.58241 a 4 3U4163368 73 95.51812 49 57 5.44
49 SO 2.414 43 SO 35.20974

49 44 9530s 49 44 8.044
49 SO4 419476 4x9 a a 947214
9 SO 34.4422 a9 3 37.3a414

49 47 M4OSS4 4) a6 27.1411
49 SO S5O=42 4. Of S7.41im
a9 a3 5594 49 07 27.0244
a 0 S5H30W7 4) "S 38.2597
49 92 24.911982 49 146 9416

44 44 85.57" 04 5 9.741
44 49 23:.5084 44 36 26:0.4

4. 44 25.47221 a5 s, 54.4179
44 47 as.75454. 44 07? 24.4634
44 48 24.4*6I a 45 as 96.001
44 .4 24.24084 24 4 7.34467
0. 27 344744Z4 764241

4M4 In 25.748 on4 4.644 a, 2 95 7029 376 4.49

44 24 954234 a4 04 34449
04 2 23.497064 a4 35.92892

44 ad 34.1710 GO 29 3.212's
44 67 54474 44 7 39.49"70
44 58 372728 SO4 3.43a. 50 7.007 419 44 3004

SO 20 7.28223 a5 7 0.54
44 41 37.5444 a 71 20.442
44 In 27.04494 49 2 9.3990
44 68 32.1914 "a 73 91.21649
44 44 a4419 a 74 21.50035
44 SO 24.0441 49 Is 81. 7543
44 Of 24.3468" a 76 32.46045

44 7 85.2405 49 8.38104
00 SO 293.63,7 44 74 221145

44 70 50.M74 44 as 34.28944 71 304154 4. 01 33.08194
44 72 30.70620 1a3.364620

44 73 98.3540 44$ 4.14126
44 74 S1.M46 04 3 54.49WO3

44 72 31.5"46 a9 a6 4.79928
44 74 51.64403 a9 SO as. u
44 77 39.1611 44 57 " saga
44 74 9. 48421 SO 43 S5633305
44 73 2.70857 as 24 on"4
44 Of 22942916 a5 as 9421504
44 a1 33:8413 45 M1 AI.5 M7

44 as 63222 45 63 6.34

64 34 294.94 SO 4 37."i7n
0444 a 0.5210444 46 37.7156
64 Of 8. 41867 44 as 95.0395
44 47 as144 5 0 8.:"44 SO 55411 45: 'a 4M4SO 20 5.72446 a5 SO 8.2S
44 's6 S em159 a4 ISO 83 an

n4 3 54.31315 0, 4 23.90049
44 a6 24.41237 44 47 4.21106

IS 6 54.914446 4 24.$1404
44 04 37.2181, 4. 49 24.7740

46 44 17M54 SO Of SO 52.044""
So 44 7.81464 46 51 25.9111

44 07 5:49n7 44 S5 2S5794
44 4 46~44 51 a 25.488

4. 30 80.72M6 44 54 5011904

Is' 134 @2994 44 as a6.9545
SO 4 23.44021 44 *4 4.45444 4 3 597304 44 37 24.37211

45 47 39484 44 So 27.31214
44 M435749 SO 4 7 374004
45 4O 24.5591 Of 44 17704

U4 21 9440 44 43 3.5101.
45 8 25.227464 43 54.4015AS 39 98.44 414 64 oil"15
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44 5 34.1434447 77 -3.33
44 4 3.448147 75 33.143

44 7 29.72997 47 79 33.0405
4 44 30.5233 47 of 31.441

44 4 20.239747 47 44 33.5677m
4 s 70 3.5417 47 43 34.2000'
44 71 30.04542 47 53 34.7340

44 72 a,.13Mat 47 44 34.0444
of 73 31.44407 47 53 351~4
of 74 31.72"4 47 of 35. 4554
of 75 22.42244 47 67 3 . 75444

of 77 3.00133 47 95 34.34170
44 74 33.43245 47 Is so 335

44 o7 33.10447 47 92 34.5$353
4 04 33.47428 47 53 37 .23279

44f 4 33.746"1 47 53 37.92075
44 53 3 4432 47 54 37. =514

44 3 3.352447 a aas"35

44 4 42 4 47 44 3 74330
44 5 34444 47 47 38.72701

Is U43.24133 47 so 39.0013
of 47 3B.53714 47 so 39.3044

so - 3327 47 1"4 29.5320
4 43 34.1UM0of 44 45 3.4334

of I1 S6.72401 23 34 3 S72
44 33 7.53434 40 41 3.42117
44 5 37.23s35 44 .32.044as
44 4 37.44 an" 53 34.2334

44 45s of5334 54 45 3

of 47 34.53310 4 So5 27.31547
44 * 34. 624" 43 57 71. 43124
4 1 Is 35.32S43 43 as 37.7532
44 144 39.47721 4 .34 3.474
47 47 2441177 44 4 28.25127
47 44 24.77313 AS 41 2S.S2443
47 45 25.0$569 44 2 28.40300
47 so as.34 421 5.43
47 31 N.5M., 44 44 aa.35
47 52 23.43313 43 3 d54341
47 s3o.44 3 4 25.473
S7 54 2340,419 44 47 3.13441
47 5 345454 4 34.444
47 44 2.51 NN!5 25753
47 37 27:15344 48 74 31.47#
47 55 27.45764 4 1 .33577
47 as 271.73147 4 72 31.641452
47 44 2.04731 45 73 21.BOOM
47 C1 2393 of 74 23.11422
47 a 2M.41M 44 75 22.47311
47 43 34. o44032 74 32.76044
47 24 3.11543 SO 77 33.44453
47 Is 14.39972 48 75 33.335
47 44 a.307 43 79 X2.6235
47 CT 35.844 45 44 IS 33.4145
47 265.245= 44 01 34.543
47 45So 338 3 5 34.4SO3
47 70 3. 435 43 53 4.79138
47 71 a1.45875 U354 3.413
47 72 31.344"1 a5 43 .37712
47 73 31.4724 4 4 35.6744
47 74 31. 9140 4. .7 3..4412
47 75 32.344144 . 5 5 84.3853

4 I4 as .5545 44 4133

45 n4 17.535 30 32 3434

40 92 37. 4454 "s a8 27:8656
45 3 37 .73012 C0 ad 27.4435

of SO 55374 374 SUM1533

Is 4 30.63364 54 55 35.4714
44 .7 so.54 SO 135:74301

44 ~ si so 3531 0 4 01474
so 5 5.331414 a4 3.211046

45 144 39.43173 4 4 25.5453
a4 43 113436 34243.543
45 :a0d so534 a4 a. 3011614
44 53 26.07034 so al .0.21478
a5 53 26.3422' 91 47 0.47434

45 3 34.44755 as C4 So. O47
45 So 24.07464 so so 21.23347
of 8 27. 14172 44 70 31.31444
49 C4 21. 4145 n4 7 31.75443
43 47 31. 0"49 SO 72 33.475
of SS 27.5133 as 72 323.342331

so 54 3.554 s0 74 323445

o 44 MAN447 SO To 3353

45 25 29.044107 5so 7 33.45
45 3 24.53223 74 33.75447

45 5 31927 so 7 34.40735
45 a3 28.8774SO54 Go 34.341547
43 MISO SO154 al I 34.96422
45 47 36.430571 So ma 34.4534

4 to4 34.71444 54 3 33.23334
45 0413.9,974 44 54 3.82409

45 70 31.2796a So 3 35.531380
45 71 31.54243 5 o 44 4.144
43 72 21.044 44 7 34.34411
43 73 3.12044 SO 54 34.147
of 74 32.43041 so so 34.45014
45 7S 23704 Mob3 37.27091

o 74 32.98767 1",5 37.397306
45 7 33.27517 as ft 37. 6116
a5 70 532.4435 C0 53 .1433
49, 75 23.43152 SO 54 8461114
a5 a 34.14044 44 44 07537
45 st 34.4041 so so MUM54
43 as 2.7207 34 4 3.24159
45 5 31.01144 505SO.47

43 5 s3.343 SO 043.4477

45 44 3.547 51 51 26.544
of 47 g4.1&Sloe 51 u2 24.=53

4 GO4 34.17477 51 27 31187

4 9 3 37. 247 51 55 3175434

45 33 7.64413 51 57 5.347
40 so 37.914140 51 34 28.433

4 7 54 352755 42 29.73673

45243.54514 51 41 24.544s"

45 Is 377851 64 34.4981

So, 4 24.455 it 44 Be.4$214
34 51 243s4 41 7 20.144
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51s so &a478 52 84 254W4
TO 70 91727 52 8 .8404

81 71 32.8as" 52 84 37.1in"
51 72 22.2128 AS at 27.0338O

51 72 a 222 Ad 80 7. 1427
51 74 32.872 52 81 82.0n8

IS 33. 51093 A2 ma 36.20000
51 74 52. 447 52 82 50.585

1 78 4.8105 3 55 8.81

51 88 34.28258 87 so.77532
51 81 34.87245 52 'd084251 U 2S.1I8la* all 0 .0
51 .3 25.42701 's Id 0 $541229
51 Of M2.7445 52 s. E7.4MET
21 a8 28.036158 27 7.90000
as Of 24.32140 s sa 28.12
51 87 .6 5.17 pa Of 2.713
51 Of 24.128n 5a 57 ta.8884

94 as 27.48587 2 5. 55032
51 51 57782 ?"a as 284525

84 84 28.4734 53 f83 Class4

51 99 28.8828883 4 20.VM0S%
51 7 39.55984 52 4 212448

I1 88 5.447 52 7 51.2888
5s 58 30153 2 4 1.97552
as 188 40.48143 53 48 31.9133p
52 52 27.11824 52 78 32.3009
Sa S3 27.27554 5 71 32.50682
83 as 27.4013 a 72 32.78788
52 52 27.9853 53 73 332.407
&a AS 28.78 8 3 74 92.54095
52 57 2784 75 52.8205
2 54 28. 7847 52 76 38.824
52 so 28.7277 AS 77 S4.18883
52 88 28.5024 w3 76 54.87588
22 41 Ma.im7 52 78 a4. 78425

52 42 25.7848m 8 5.45
52 as 2.5=88 83 's 22.22517

22 8* 2.872 52 8 a2.88
52 54 508 7 52 84 N ".14252 87 1.32452 52 0 3.85
52 80 1.4223" w .. .77241
as so 21.71148 52 87 X7.034
62 10 21.55882 2 as 27.2820
52 71 22.26823 83 8O 27.022
83 72 251422 55 8 27.83444
a2 73 2.:8140 83 81 2832
22 74 22. 1133 93 83 25 .8
52 75 33.29661 5S As 28.8108
as 74 U2.878 85" 84 210
&a 77 52535 2 9. lo.w78

52 75 54.03725 al 2.27
ad ad A4.91087 as 90 40.51
52 .4 as188 52 85 48878
52 42 3S..288 52 1" 48.8724
52 0N 28.65245 54 U4 82.14004
32 ad as878 ~54 88 5.03214

54 37 26842 88 7741m54
54 4 5.232s8 78 4.8473

5. 5o 55.41917 20 To 28.52848
54 0s 20. 74683 88 88 .52388
54 41 28.01427 88 61 .25754
54 02 20.245536 0 24.00114

84 0 CU as557 U334.24629
54 4 30.441 88 84 52.0an"

54 8 1.27014 5 86 27.341
54 47 21.4414 SO 87 37.51im

84 4 at:12355 8 37.8011
54 48 22.1548 1 88 24.011904
54 70 22. 4710a a 9 84 5.27514
54 71 22.74867 Ad 51 58888

54 72 32.8714 5 8 5.85
is 7 224620 5 N 8 52503

54 74 33.5403 as ad 38.54181
54 7S U5.888 046 88 5s.'U51M4 78 54.14788 o5 "84.25.
54 77 54.4342 55 7 40.4188
54 78 54.7U279 as 0 40.721
94 7o 24.853 55 SO 99 888
84 88 2.20009 Of 1Of 41.SIM2
54 81 25.4815 Of 84 2.81
84 0s 32.548404 57 58.:44478

54 83 24272 ad ". so.n3

84 a5 26.7107S 94 08 30.25551
54 88 34.99087 ft 81 223
54 .7 57.20714 54 a 58.70018
54 a a? 5.57452 Of .3 51.80948654 8f 37.048n" 54 64 51.32488

54 81 dd.47 as 88 I51..
54 52 2870052 87 2.1374"54 3 237 34 4 22.41017
54 84 28.2263 so 88 53.852U77
54 88 58.861473 34 7O 23.8lea4

54 6 5.8508 5 71 352322
U. 87 40.29178 88 72 35.508m
as ad 40.4888 75 M3.0 '8
54 SO 40790414 so 74 .80
54 1oo 4own7 SO 75 so0.5397

Is 24 58.807 Of 77 M4.5552
58 7 28.20"5 84 To 55. 1830sm, 50 29.46997 ad 75 as..""5

52 58 50.75426 Of as 5574673
58 40 36.6022 so at :Imp25
25 41 So.581 96 0 24.5311

ad 0 54.0324 ad 8* 4.59728
85 a o 0 0. 244 ad 84 ad.8adds
as 64 21.80754 Of 27.18754
so a 21.81742 54 87 57.708

ad 88 5.48 SO 87 78.40354

85 7 28 4 94 ft go.75

SO 74 2. added8 N5 40.60371
5 75 24.181 Wo 84 40.84626

ad 7 24.5$4#1 ad 97 40.4*24"
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4 o0 4 .I 77 39.3001156 55 41.m83 58 *,g 32.46
5 1oo 41.51629 So 79 93 41
57 57 .724"8 So so 54.175
57 a* IS .5 34.45558
57 so 35.2455 to Tels7
57 460 1.11204 . 2 I7.1654757 61 36.77441 se 4 7.14641
57 45 1.oa04 30 1 17.629
57 a8 31.61 ant a e so 7.9142657 64 1.57082 1. 57 6.19943
5? 65 31 .4 ao so 8 So. 44
57 9 2.11 s44 so 5 o5. 74I6
57 67 22.80612 90 5 85ol06
57 48 2. 65774 a8 51 85.44
57 4 32.0342@ 5 45 8S*7 7 32.2084o 5 g I4
07 71 82.47702 58 U 4.55546
57 72 227.584 M8 go 4.464
57 72 $4.M as 5 94 40.79210
57 74 24.24545 o 97 41.07144
87 75 a4.5552i 5 54 41.36551I7 76 3414 SS58 5 41.5488
57 77 s5o14624 &0 105 41. 5IS
57 7 35.531 52 03%8Is674
S7 To m.06 'U m" 21* 7
57 s8 .94501 50 61 8129200
57 8 6.24355 As a5 1.55

173.54647 43 8o4
e7 4 3.1 5 8.321-

57 8 87.U5 55 a4 32.43116
I7 Of 27.4O321 s 67 82.06748
57 07 87.I44 5o 45 3.1870

57 58 88.255, 50 45 8.6876
57 65 28.1620 55 70 88.*55,

57 06 a.s 35 71 53.70SI

$7 to so. 6", so 71 33. VTOSU4

57 51 MI.TI77 so 72 8.65
57 5 354583 55 73 &4.1745

S7 92 6 .,554 55 74 34.7451
57 94 39.9816 so 72 M2.54I,57 5 40.27534 55 76 25.3433
57 Of 4M.5ses so 77 33.920"5
57 57 40.057M6 85 78 3S.0968
57 Of 41.145 4 so 75 84.17557 99 41.44112 so so 2458
57 158 73 41.7 so 61 86.73455Of 58 3.417 so 6 7.12
as 55 0.56741 55 0a 37.2563so 91 31.729 5 84 37.546
s8 o 1 31.38 37 04358
Is 81.23 5 So of 35.146

5Is so 815385 7 as.45547IS 81. 014 s Go 34.71500
as 1 =271 be 65 35.18

Is 47 25.-)666 5o 51 a.s714
Of so 32.5065 55 M 89.16901so 65 3.171 4 93 46.1460
58 70 23.4515 I8 S4 46.048I2m
58 71 83:7286 55S 40.72287
as 73 23.5P974 So 4 41.62189
so 72 3.21294 to 5 1.648 74 a4.587 5 94 41.8142
S8 7 54.2470 55 55 41.88545
58 7 52.*14510 58 168 41.171

Is To 31.3 61 9 412

GO 6o 31.1 6 67 51.600 45 2.18 1 88m 85.6033

0 o 8461 41 51 ai.mS

Of 42 8.32.2 61 04 40. 47
66 67 82.4 3 6II 1 45 SO .66377

04 4 22.67787 41 0 41.1 4739
06 75 82.5I4761 61 55 41.445170 71 24.51*78 41 a7 41.714
0 7 34.4673 61 06 3 42.44M
88 7 -24.7,o6 41 55 40.042
0 74 8.97337 ft 1 42.61772

3. 7 25.1172 42 45 8.843
60 77 S4.58516 Vg 1 a 2.84 50
Go 78 2563720 62 45S 81.11775
0 7S 6.1U7 62 66 3845689

45 66 36.65665 65 67 33.47540 T1 8. 7408 4 28.1479

6o 88 87.538 65 70 24. 4454

66 54 87.02611 65 71 24.717
45 0 5 8.67 6 7 24.1630

Of 2a "I852 3572 2533555=0

66 7 a.4t 5 74 34. 3127
4 65 3 .s"11 42 74 8. 471Of 55 25.5311 6 71 364.7327
40 38.0803 78 34.411

G8 45 40.0673 6 7is. 217
60 53 40.87352 6 58 37.1706
60 54 40.6104 65 52 37.422
60 45 46.564 65I~ 45 37.73166 54 41 47. 0 88 6.01174
60 7 1:.5924 65 .

se 55 41.817 "Il 'N I.02 N1 Mm" I47g

66 55 4 ".1545 61 5 9.4
66 10 68.347 65 57 8i.13366G1 41 1.0IS4 6? 5 3.46453

61 45 225 145 8 35.6701:so Of 412.s *ao s~l

61 Me as21 6 65 5 5. 6 1

41 a4 33.1575 6 51 44. 24575s

I 4 slo o so. 000
614. 2.54 42 Z 46.46"

4. at egos$ a sl. so61 66 52.125 68. 53 345.3
61 47 2.8 "A" 54 40163

61 64 2 3.604 4 C 41.447
41 6o 2.506 6 0 41.67

61 70 34.14 57 41.57754
61 71 :4.4417 8 58 42.57741

61 73 5105 5 6 42.2456501 74 8.2 8 4 4 23.65553

61 7 32.5510 88 64 82.11468$1 72 as.ftos 0 4. 14
:1 1 ss.*44 22:692I4361 .3.41481 43 44 4.8365
61 77 36.1088 43 a" 32.462938
61 78 24.34244 48 67 as.5o3"
61 TV Ma.im6 3 88 t4.16l1
Is M6 26.0641 MI 6 4.33
61 2 27.3449 O 76 04.703N
1 21 5. 45558 63 71 84.5:703

61 a, 37.77.1 N 72 .11e
61 4 3.06201 911 73 58R 4361 42 85.55574 74 35.75844
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a3 76 34.32292 23 4 4.4
a3 77 s6.3744 6 3 3.1443 76 34.62 MOM 71 M.47747
64 3 27.14973 43 72 M.734444
6a 37.:1n&6 72 :64*m

63 ~ 3 9 7b78 6 74 38.616
a3 It 37.37483 a 73 36.6366
a3 .3 33so 6 63n 76 So.on"
a3 64 36.663 77 37.36026

S3 3 3.663 94 75 37.63714
go3 37 33.9633 63 3 7.301414

Is 36 8.3813 63 63 36.4661.7

43 36 46.41490 6 o 8 86.73249
63 6 44.79134 6 36.61263

a3 3 41.6421 63 6 3.873a3 14 41.8440 63 37 86413A

63 a3 1.614411 me 3 441.1"6
a3 SO 41.6169 So6 44.466m
63 37 42.2611 03 3 46.66671

63 6 .4666 63 1 4.36463f
63 3 06.7"36 3 6 41.34633

63 136 43.71 o3 6 41.69664

44 Of 3.1 MIS 64 4161

64 7 84.166 HOW 37 M246.

64 4. 24.69610 S3 3 346
64 76 34.904,89 43 136 48.388

go U13.336366 34.4166M
64 73 8..311 Go 67 84.6766

go 73 748 44, .. 64.60
64 74 34.m=7 3 S.63.23.

U4 73 240 of 76 3.44731
44 76 34.3713 n 71 LU.72M
64 77 34.30441306 73 33.3098664 74 .37.11763 Of 36.26144

64 73 37.3366 6 74 be.63834
64 36 27.66336 441 73 24.40182
64 a1 37.94645 74 37.2

64 6 3.21663" 77 37.354154
64 3 .. 432m Ad 73 37.612"344 04 So.77 of 79 37.36487

64 3 3W34 61 30.486444
44 67 3.72 e6 6 3670463

64 63 44.2479444 64 30.626m
44 3 46.4"162Sol IS 39.93144
64 91 "3.73132 4 3 33.66667

64 3 41.31*61 Of 47 4.6.03
.46 41.23467 64oo4.867

64414443630 66.34.646
64 33 41.6643C N4 3 3.32

64o 3 42.1633 66 31 41.28824
04 .7 42.4360 64 'a 4&.446
64 6 42.71336 Go 03 41. 7636
64 39 42.6367 46 4 42.6673
64 166 3.3945364 42.236643

6 67 34.41666 64 0, 43.169

ft 66 4663 66, on"344
of 166 43.732666M 43: 0"7
67 47 S4.UM2 in16 44.81456

of 66 3.18687 63 s3 33.663
N7 of 35.46924 6 76 34.242a3
67 6 83.72461 66 71 34.6641
67 71 U6.20474 so 73 M674
S7 73 63836 73 27.621=
47 7S 34.3166 6 74 27.26411
47 74 34.7646 66 73 27.3413
47 S3 7.45412 so 76 37.4263
47 IS 7.3 63 77 36.6@Off
67 77 "73136 76 6343
47 76 27.66314 63 7 6.34
67 GO 36331 3 6 6.94133
47, 49 366446 1 33.176
67 So. 96.47766 3 8.4

ff63 3.366 43 3 3.17

47 gem 36366 63 64-M66
47 63 83.238 3 6 324436o 4 -n
47 63 33.77 as3 4.37

47 67 4.37163 3 1.63
47 66 44.4661" 4o 63 40.81378

47 63 44.3236 63o 3 41.44364

67 Of 41.16In" o3 31 41.32f77
67 31 41.441244, 3 42.1631
in ft 41.72M 3 3 42.4761147 a2 42.66317 43 4 42.7"77
47 64 4.361341 IS 5 43.83163
97 So 43.64"363 6 43.31667
d? No 42.664763 63 7 43.666,043

6 7 43.963 4 3 48.4416
67 3 4.412411 6 6 44.1643

47 Of I2631 so 136 44.4
67 16 .43367 74 To be.6in2

66O 6 34366 To 71 24.7634

76Mf~o 73 37:630M
C 71 84.2636 79 74 370.5167

66 73 6.36646 76 27.01796
of 73 Sol74MU 76 74 "a.68"
GO 74 37.6437 To 7 3.66
GO Is 37.34747 M6 6 6.1694
66 74 87.65306 76 MIA4661

64 7 38.123 76 61n"~3
SO 73 33.8627 To 42 38.46246
AS 26 4.6333 76 N3 A9.36314
Sol 61 sMls 6 64 40.2X73
66 6 33.16761 To So 46.3167SO 9. el.73m 76 of 46.78424

66 64 98.74443 6 67 41.363en
a6 6 43.6136 70 So 41.2334

66 406.294W6 76 63s 166o

46 66 6 .6466 7 .31 4.162#7
6 63 41.12466 76 92 40.489414

66 :64.4391 70, 3 42.71778
N4 f1 41.468 76 4 42.9943
GO ft 41.6984M 7To 43.2"63

44 63 42.407690 44.11757
63 o3 43.0di636 To 03 4.62

GO 91 42..84474 76 13 44.64181
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71 73 87.20474 13 6U 40.1007
72 7S 27.54603 71 6 40.4470

71 7S Is. s I1 Is 40.71684

71 76 86.83948 Is a 41.2417
?a 77 60L IS Is 41.62711
71 7. 80.070a. 73 97 41.79677
1 Is 80.18791 73 SO 42. 39114

71~~~~~~ &68.0477 0 3 420
71 £ 8.74s71 a 42.61704

71 67 8.44 1 92 42.04020
71 05~~I 43.2471 6 4817f!

71 44 40.70M1 is a44.14
?I a 4G.88a.8 Is a. 4804
71 37 41.80418 73 a. 44.2746.
?I SO 41.07433 Is 07 44.3Um2
71 Of 41.3367 71 03 44.80907
71 SO 42.1*08 Is SO 4011

71 f 42.661 "1 a4 8.1
71 8 4.04 74 78 9037
71 04 48.8040S 74 74 29.11042
71 Is 48.01*6 V1 77 20.27M7
71 of 48.734to 1 70 20.43150
71 07 44.37867V4 73 so.33m1

12 a. 64.620 714 01 40.0=2s=
71 104 44.91467 1 a7 40.70947
73 782 31.04496 74 U 40.01871
72 78 37.oft"0 74 04 81.2231
72 74 *0.401 V4 33 1.44
72 75 30.08116 78 3 4.77674m~
73 Is 30.29490 7#4 67 42.04700
73 77 MUMS37 74 46 42.8181
71 70 3.18037 74 SO 43.08104
72 79 80.20197 74 to 42.260424
72 so so 60.04 91 48.1873
72 01 3.67404 7 a 67 44a

72 as 44.40287 7Is 48.03a5
?a 04 40.73040 a4 6 4.8
72 a3 61.a047 S4 34 4.01*81
72 Of 41.27444 I4 37 44.704S
72 07 41.02097 74 o3 45.9700

73 40 41.67410 74 3 45.8487
72 67 42.040 J4 104 42=
73 30 42.64V.. 70 7 319317
72 a7 42.82874 70 77 89.63344
78 a7 43.208 70 70 9.3084
?a 04 42. 4"4 IS 70 4S.I50,79
78 SO 48.71480 70S 404=
72 94 44.620"7s0 44.64972
72 97 4d.22*8 Is 22 40.96401
78 so 44.944116 Is as 41.in04
78 so 44.37923 70 4 41.46043
73 aS .10 31826 IS GO 41.75418
Is 72 84.6440 7 04 42.4083
73 74 88.3144 Is 37 42.29737
73 IS 20.54040 7 04 42.26M4
78 74m I8s=070 0 43.0204
72 7? 8.1424 IS SO GO.11187
7Is 7 803040" IS 0n 4.042&
73 79 20.64441 a0 3 48.40720

75 33 483 Is 37 43.61847
v3 0 48.80444 7 0 4.37
75 SO "4.4330 73 sk 48020
IS so 44.75M6 w0 Is 48.03083
74 07 4.0 344 74 a" 1 44.1*00
75 IS Man110 70 0 44.46001
75 of 40.04067 ve C8 44.4723
75 M0 48.044 90 4 44.404

74 =40. 8 74 07 48.76374
74 70 4041434 me6 44.044

74 M S04 of304 4 2 46.0181*
74 01 48.34494 in12 44.89290
If SO 41.3044 73 7 41.10446

as 6 41.4740" 79 as 41.33SIM
TO 04 41.7'4000 70 611.7271
74 sa .2.01304 73 41.38036
74 04 42.0702 70 3 42.20M
If 37 42.S,4412 70 0 42.93926
Is Of 42.01020 Is 2 42.7784
74 a 48.6464 70 0 4s:9.0493
Is DO 43.836"? 73 7 48.8B6OM

74 0 43.61443 73 Of 42.0730
74 a3 48.3"47 it Of 48:844M
Is Is 44.17M7 me 2 44.1Us"
74 e4 44.40472 It 01 4480440
74 SO 44.73681 To 92 44340629
74 of 48.2012 Is a0 44. 9317
74 3? 49.21784 Is 04 43.1307

SO 2 45.3081 79 SO 45.4641
Is to 48.608 70 Of 40.72790
74 1in 44.20447 $1 0 44.01142
77 77 40.19113 79 98 4.33001
77 70 40.4186 79 #$14.4082

77 70 40.0448 19 120 44 .0=M
IT 2 40.70 04 20 41.71*67
77T 3 41.46771 Z1 6 42.96s0
IT 0 41.781396 a IS 42.30164
77 04 41.0111 SO 04 a2.73A

Of SO 4233M 20S4.0=400
77 0? 42.01143 3 48.0=44

77 ~ ~ ~ ~ ~ G 7!4.74933 3 3.4

73 00 8.033804 0 44.84ue
77 01 ":.040* C4 ":=4224
77 33 4.1* 00u as 44 .3073

=767 44436 93 45 4.17444
77 20 4 4.37918 GO GO7 0.7166
77 Of 46.344070 0 .6
77 07 40.020 0s 01 4.204

77 04 4.707 1",3 44.05180
IT SO 46.0736 s0 3M 40.630
77 see 44.4004 10 4000
Is 19 a0.s4 81 a 42.01
Is SO $1.10461 1 6 2.6870 01 41.4041111 3 48.42328

ls as 41.3102 31 04 4.332601
Is 04 42.8028 01 07 48.41571
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